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Manual Updating Supplement 

Supplement HP Part Number: 08590-90109 
Supplement Print Date: November 1988 

THIS supplement updates the follovring document: 

HP 8590A Portable RF Spectrum Analyzer Support Manual 

Manual HP Part Number: 08980-90096 
Manual Print Data: Auguat 1988 



What Are Manual Updating Supplements? 



A Manual Updating Supplement keeps your manual up-to-date. The supplement, ’wdiich consists of a 
cover page and various replacement and/or additional pages for your manual, is shipped with the 
manu^ ^at it updates. 

SELECTING THE PAGES TO BE ADDED 

The following information he^syou select the ^plicable pages to add supplement information to your 
manual. 

Serial Prefix or Firmware Version 

Check the serial pre& or firmware version information on the pages. If there are several versions of a 
page, select the version that applies to your instrument. For example, your instrument has a serial prefix 
of 2825A, and the supplement has two versions of one page: Serial Pr^ 2731A and Above, and Serial 
Prefix 2829A andAbow. In this example Serial Prefix 2731A and Above applies to your instrument. 

Supplement Revision Date 

If there are two copies of a page with the same page number and serial prefix, but different revision 
dates (e.g.. Rev. 12JUL87 and Rev. 28AUG87), select the page with the latest revision date. 

If there is an All Serials version of a particular piece of information on a page and a version identified 
by a serial prefix that applies to your instrument, select the version with the latest revision date on the 
bottom of the page. If fiiere are two such pages with different cJianges, (bars at different places), use 
both (incorporate one with the other). 

If the page already in your manual has a revision date that is later than the ^iplkable page in the 
supplement, keep the page currently in your manual; the manual already may have been updated. 
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Sapplemeiit HP Part Number 0SS90-90109 



COVER PAGE 

Tlie cover page of each Manual Updating Supplement ^ the supplement ^ number and its print 
date. The supplement print date corresponds to the revision date of the supplement (e.g., Rev. 
12JUL87) found at the bottom of the cover page. 

The revision date of the supplement is updated each time the supplement changes, but the supplement 
part number stays the same. For each manual part number there is onty MMu^pd^^^ 

^pplement part number. For example, the manual with HP P^Number 7070^90001 
a Manual Updating Supplement with HP Part Number 70700-90047; however, there will be different 

revision dates of that supplement. 

REPLACEMENT OR ADDITIONAL PAGES 

A replacement page has the same page number as the page being replaced. Ad^tional pages have page 
nunSers with a decimal number. For example, if one additional page is added between pages 6-5 and 
6-6, it will be numbered 6-5.1. 

The revision date appearing in the bottom margin each page is the date that the new page was origimlfy 
added to the supplement. 

Replacement pages may contain several different types of information: . 



• new information that was not supplied in the original document 

• change information that documents changes to the product that have occurred since the original 
printing of the manual 

• error information (errata) that corrects errors that were present in the original manual 



Location of new or dianged information is marked with a vertical bar in the outside margin of each 
replacement. 

New and change information is usually tied to a serial prefix or firmware v^ion ^ge; howler, 
information that appUes to aU seriak or aU firmware versions may also be mduded m the supplement. 

The applicable serial prefix or firmware version is printed on each page. If the Mormation applies to all 
serial numbers of the instrument, the page will contain the notationv4Zl Serials. Smulmly, a 
replacement page contains error-correction information, it will contain the notation Errata. 

INSERTING THE REPLACEMENT AND ADDITIONAL PAGES 



After you have selected applicable pages, discard each old page for Much you have a new verrion. Ii^rt 
the new version of the page. Eadi r^lacement page will have the exact page number as the old version. 



Additional pages have page numbers with a decimal number. Th^ pa^ are added to the ^ud 
without removing any old pages. For example, if there is one additional page numbered 6-5.1, it should 
be added between pages 6-5 and 6-6. 
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Refersnca HP Part C 

Designation Nunriwr D 



Qty 



Description 



Mfr 

Code 



Mfr Part 
Number 



A1 


0S590-60004 


AlJl 


1252-1065 


AlJE 


1251-767S 


A1J3 


lZSl-7678 


AlHPl 


08590-20004 




08590-68004 


A2 


0950-1813 


A3 


0955-0453 



5 



KEYBOARD BOARD ASSEMBLY 




COHH-POST TYPE .lOO-PIH-SPCfi 24-COHT 
CONH-POST nPE .100-PIH-SPCfi S-CMT 
COHH-POST TYPE .100-PIH-SPCfi 5-COHT 



1 1 IBD-KEYBOARD 



1 1 IPC KIT CNTR SET 



0 



(£H CRT DATA DISPLAY; 75 X lOE MH 



2 1 lAnEHUATOR, PROGRAMHULE 0-60 



28480 


08590-60004 


28480 

28480 

28480 


1252-1085 

1251-7678 

1251-7678 


28480 


08^0-20004 


28480 


08590-68004 


28480 


0950-1813 


28480 


0955-0453 



I 
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Replaceable Parts 



Table 3-3. Replaceable Parts 
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See introduction to this section for oidering infomuitioa 
‘Indicates fsciofy selected value 




Serial Prefix 2839A and Above 



Replaceable Parts 



Tabie 3-3. Replaceable Parts 



Raference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mtr Part Number 


AS 


0859M0174 


0 


1 


2ND CONVERTER ASSEMLY 


2B4SO 


os9seeai74 


A8C1 


0160*303S 


a 


2 


CAPACtTOR-FOTHRU SOOSPF *00 -209 200V 


28480 


0160-2036 


ASC2 


01M-30M 


3 




C4MCIT0R-FD1HRU 5000PF *00 -209 200V 


28480 


0100-3038 


Att3 


01M-943S 


s 


1 


UMCITOR-FinHRU 0.9PF 89 200V CER 


29460 


0160-5435 


MC4 


0140-007S 


7 


1 


CtMCtTCR-roiTHRU 22PF 109 500V ttICA 


72982 


666-063 ‘0 1 AO - 220K 


Ascm 


tSOI-«HO 


2 


1 


OdOCe-Sn 8IG SOnTTKY 


28480 


1801-0990 


ASJ1 


tTW'ltS? 


2 


1 


COMCCTOR'RF S1W FGH TtO-Hai.5 SO-OH1 


28480 


1250-1157 


ASJ2 


lZU-143e 


9 


1 


COWliRFt 500 041; SMC 


28480 


iz60*i43$ 


A5J3 


1JU-0MI 


7 


2 


COWeCTOR-RF SIS t1 SG1.-H0LE-FR 50-DHB 


20400 


1250*0691 


aaja 


i 2 so-omi 


7 




CONNECTOR-BF SHO N SOL-HOLE-FR SO-OHB 


28480 


1250-0661 


ML3 


ossaa*wHW3 


9 


1 


con. 2M> CONV 


28480 


OOSeS-80003 


ASL4 


8100-Z2SS 


4 


\ 


IMWCTOR RF-CR-tLO 4T01M 109 


28400 


8100-2255 




oases-zooer 


9 


1 


BLOCK CAVITV 


20480 


03585-20087 


ASnP3 


msas-zmat 


9 


1 


CAP OIELECTRIC 


28400 


08969-20092 


Asm 


2200-QISI 


a 


1 


SCREU-IWCH 4-40 . 75-lH-LG PAN-HD-PCZI 


80000 


ORDER 8Y DESCRVTION 


AW4 


oassti-aoMS 


9 


1 


CAP INNER ELEnEKT 


28M 


08909-20080 


Asnp9 


oatas-Misz 


7 


1 


HTG TAB NKR CUD 


20480 


08909-001 52 


MIVS 


2200-0171 


4 


1 


SaSU-HACH 4-40 . 79-IN-LG 02 DEG 


00000 


ORDER BY DESCRIPTION 


A5tf^ 


3030-0307 


0 


4 


SO^'SET 10-32 1 -IN-LG FLAT-PT 8RS 


OOOOD 


ORDER BY DESCSIPnON 


Asnpa 


3030-0307 


0 




SCREU-SET 10-32 1 -IH-LG FLAT-PT BRS 


00000 


ORDER BY DESCRIPTION 


Asm 


3030-0397 


9 




SCREU-SET 10-32 1 -IH-LG FLAT-PT GRS 


00000 


ORDER BY DESCRIPTION 


AsnpiA 


3030-0307 


0 




SCREU-^ 10-32 1-IM-U FUT-PT GRS 


00000 


ORDER BY DESCRIPTION 


AStPlI 


0300-OS73 


8 


1 


STAHOOFF-1CX .S25-XH-L6 10-32-THO 


28480 


0380-0973 


ASnPii 


2740-0001 


3 


3 


HUT -HEX -oa. -own 10-32-T1O ,109 -IM-Th: 


ooooo 


OROei BY DESCRIPTION 


A6HP12 


2740*0001 


3 




NUT-NEN-DEL-CHMI 10-32-TN0 .100-IH-TMC 


00000 


ORDER BY DGSCRIPnON 


AW13 


2740-0001 


3 




NUT-tCX-DBL-CHAn I0-32-TN0 .109-IN-THK 


ooooo 


ORDER BY DESCRIPTION 


ASflPM 


2000*0070 


a 


1 


NUT-ICX-OGL-CNAn 10-32-TKI .007-IN-THK 


20400 


2990-0070 


Mnra2 


OSSSa-20074 


9 


1 


neUL CPLG POST 


28480 


OOSS8-20074 


MRS 


0707*0340 


2 


1 


RESISTOR 10 19 .I25H F TC*0*-180 


28480 


0767-0346 




0190-01 19 


1 


1 


CWACITOR-FMD 0.8UF*-I09 39V0C TA 


98289 


1500689)1903592 




0180*0220 


a 


1 


CAPACnoR-FH) 22UF+-I09 15VDC TA 


58288 


1500228X901502 




0300-0002 


0 


t 


TERtTIHAL-aCK LUG PL-NTG F0R-t2-SCR 


28488 


0380-0002 




0300-0043 


9 


1 


TERtaNAL-aOR I-U9 n.-nTG FCR-M-SCR 


28400 


0380-0043 




00a>-0l73 


2 


1 


SCREU-WCH 2-Se .108-IH-LG PAN-HO-POZI 


OOOOO 


0RDB1 BY DESCRIPTION 




0020-0174 


3 


2 


SCRfiMIACH 2-Sa ,29-IH-LG PAN-HD-POZI 


OOOOO 


ORDER BY DESCRIPTION 




0OS5O-O0034 


9 


1 


CPLG LOOP INPUT 


28480 


08598-00034 




oaoso-aooza 


3 


1 


BO 2ND CONV OSC 


28480 


09559*60029 




oes«s-ooto3 


a 


2 


Cn.0 LOOP FaTER 


28480 


08585-00153 




08S90-00014 


1 


1 


CVR-OSC HOUSmG 


28480 


09690-00014 




OOMt-20020 


1 


1 


COVER-ZMO CONV 


29460 


00500-20020 




OOSOO-00033 


0 


1 


ca ASSY AM. put 


20400 


0^90-60033 




00000*00037 


4 




ca AV-CRT INTEN 


20480 


08580-80037 




2100*0124 


4 


1 


HASHER-LK INTL T NO. 10 .105- IN- 10 


20480 


2190-0124 




2100-0507 


7 


3 


UASmt-LT INTL T NO. 10 .1SS-IN-I0 


78100 


1210-00-00-0551 




2190-0072 


a 


S 


lUeHER-LK 14XL NO. 0 . 052-IN- 10 .l-U-OO 


28480 


2190-0572 




2200-0109 


4 


2 


SCREU-ltACH 4-40 .312-IN-LC PAN-tC-POZI 


OOOOO 


ORDER BY DESCRIPTION 




2200-0107 


9 


IS 


SCRBl-tlACH 4-40 .375-IN-LG PAN-W-POZI 


ooooo 


ORDER BY DESCRIPTION 




2200-0110 


9 


a 


SCREU-ttACH 4-40 1-Dt-LG PAH-hO-POZt 


ooooo 


ORDER BY DESCRIPTION 




3030<0400 


2 


a 


SCREU-SKT M> CAP 0-80 .094- IN-LG SST 


ooooo 


ORDER BY DESCRIPTION 




3050-0003 


3 


1 


tlASiei-FL Ml HD. 0 .141-lN-lO .375-IH-OO 


28400 


3050-0003 




3090-0179 




4 


tIASCR-FL HTLC NO. a .188- IN- ID 


11049 


AA-Q107-2SS 




3090-0949 


2 


1 


uasher-fl nac no. io .2- in- id .33-n-oo 


20480 


3090-0945 




9040-0494 


0 


1 


ncRnu. conpouHD 


28480 


0040-0464 




9000-0007 


2 


1 


solder hue 351-OE" F .035-U-0IA 


20400 


9090*0607 


ASA1R1 


0003-4709 


a 


1 


RESISTOR 47 59 .2SU CF TC>0-400 


01121 


CB4T0S 


A3A1R2 


0003-2719 


9 


1 


RESISTOR 270 59 .2SH CF TC<0-4a0 


01121 


CS2T1S 
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Replaceable Parts 



Table 3-3. Replaceable Parts 




See inlroduction to this sect kid Tor ordering inrormatloo, 
* Indkales bcloiy sekcted value. 
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Serial Prefix 2S33A03198 and Above 



ReplaceaUe Parts 



Tobfe 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mtr Part Number 


M4Q11 


T954-00t9 


3 




TIMNS16TW NPN SI TO- IS n>>360tW 


28480 


1854-0019 


AI4Q12 


t«53<€0t9 


7 




nUNSlSTOO PNP SI PO'2801M PT >6001942 


284S0 


1963-0015 


A14Q13 


t864>0ei9 


3 




nUNSlSTOR NPH SI 10-19 PD>309I9I 


28490 


1864-0019 


A14Q14 


1864‘e019 


3 




TR4NSIST08 NPN SI 70-10 P0*300nt 


29480 


1954-(I019 


*14016 


1664-0019 


3 




TR4NSIST08 NPN SI TO- 18 P0>300rW 


2B480 


1954-0019 


*14016 


1664-0019 . 


3 




TRANSISTOR im SI TO- 18 PQ>380164 


29480 


1954-0019 


A14Q1T 


1W’Q019 


3 




TRANSISTOR NPN SI TO- IS PD>380flU 


29480 


1854*0018 


*14016 


1 664-00 la 


3 




TRANSISTOR NPN SI TO- IS P0>360nU 


28480 


1864-0010 


A14Q19 


1664-0019 


3 




TRANSISTOR NPN SI TO- IS P0>360flN 


28490 


1854-0010 


*14020 


1864-0019 


3 




transistor NPN SI TO- 18 P0>3601M 


28480 


1864-0019 


*14021 


1664-1030 


0 


t 


TRANSISTOR-OUAL NPN P0-7S0NU 


2948D 


1954-10W 


A14Q22 


1894*0404 


* 


2 


TRANSISTOR WN SI TO- IS PD>300tW 


28480 


1854*0404 


A14Q24 


1894*l}404 


0 




TRANSISTOR NPH SI T0-1S PD>3601«I 


28480 


1854-0404 


*14026 


1664-0019 


3 




TRANSISTOR NPN SI TO-18 PD>380r91 


28490 


1854*0019 


*1401 


0757-0317 


7 


1 


RESISTOR 1.33K IX .I25U F TC-Ot-tOO 


24646 


CT4-1/8-T0-1331-F 


*1403 


0767-0280 


3 


9 


RESISTOR IK IX .I25U P TC>Q*-tOO 


24546 


CT4-1/8*r0*l0O1*P 


*1402 


0686-0084 


8 


1 


RESISTOR 2.TSK IX . I2SU F TC>0*-tOO 


24646 


CT4-1/8-T0-2151-F 


A14R4 


0668-34W 


5 


1 


RESISTOR 21.5 It .126U F TC>a+-10a 


03988 


PW65-1/0-T0-21R6-F 


A1«>5 


0767-0443 


0 


1 


RESISTOR 11K It .12511 F TC>0*-100 


24646 


CT4-1/8-T0-1102-F 


*1406 


0767-0442 


9 


4 


RESISTOR 10K IX .1258 F TC>0>-100 


24646 


CT4-1/8-TO-1002-F 


*1407 


0767-0466 


S 


1 


resistor IOOK IX .1258 F TC>0+-100 


24646 


CT4-1/8-TO-1003-F 


*1406 


0757-0442 ' 


8 




RESISTOR lOK IX .1268 F TC>04-100 


2A546 


CT4-1/8-TO-1002-F 


*1406 


0688-3460 


9 


1 


RESISTOR 42. IK II .1258 F TC>0*-100 


24548 


CT4-1/8-T0-4222-F 


A1401O 


2100-2833 


5 


1 


RESISTOR- rRMT IK 10X C SIDE-AOJ 1-TRN 


73138 


82PAR1K 


A14R1I 


niMnim 






Wlicn 8.BJK 






*14013 


0767-0468 


7 


2 


resistor 51. IK tX .1258 F TC>0+-100 


24646 


CT4-t/B-T0-5112-F 


*14013 


0767-0401 


0 


9 


RESISTOR 100 IX .1268 F TC>0>-100 


24646 


CT4-1/8-TO-101-F 


*14014 


0767-0400 


1 


T 


RESISTOR 01 .9K IX .1268 F TC-0+-100 


24546 


CT4-I/8-T0-6192-F 


*14016 


0767-0468 


7 




RESISTOR 61. IK IX .1268 F TC>0*-IOO 


24646 


CT4-t/8-T0-SI12-F 


. *14016 


0757-0180 


2 


1 


REStSTOR 31,6 IX .1258 F TC>0'>-10a 


28460 


0757*0180 


A14R17 


0757-0464 


5 


t 


RESISTOR 90, 9C IX . 1158 F TC<0*-t00 


24646 


CT4-1/S-Ta-9092-F 


*14016 


0688-3136 


4 


2 


RESISTOR 17. 9K IX .1258 F TC-O-r-tOO 


24646 


CT4-1/8-T0-1782-F 


*14019 


0757-0123 


3 


1 


RESISTOR 34. 8K IX .1258 F TC>0*-100 


29460 


0767-0123 


*14020 


0688-0083 


8 


2 


RESISTOR 1.98K IX .1258 F TC>0*-100 


24546 


CT4-1/8-T0-1961-F 


*14031 


2100-2488 


9 


2 


RESISTOR- 5K 10X C SIDE-AOJ 1-TRN 


73138 


02PAR9K 


*14032 


0688-3463 


2 


t 


RESISTOR I98K IX .1268 F TC>0+-IOa 


24646 


CT4-1/8-T0-1O63-F 


At4R23 


2100*2914 


1 


1 


RESISTOR- TRW 20K 10X C SIDE-MU 1-TRN 


73138 


02PAR20K 


At«24 


0757-0274 


5 


3 


RESISTOR 1.21K IX ,1268 F IC>0>-11» 


24546 


CT4-1/8-T0*l2l1‘F 


*14026 


0757-0274 


6 




RESISTOR I.21K IX . 1258 F TC>0>-100 


24646 


CT4-1/9-T0-1211-F 


*14026 


0757-0274 


6 




RESISTOR 1.21K IX .1258 F TC>0+-10D 


24546 


CT4-1/8-TO-I2M-F 


AT492? 


2100-2488 


9 




RESISTOR-TRW 5K 10X C SIDE-AOJ 1-TRN 


73138 


02PARSK 


A14R29 


0767-0346 


2 


14 


RESISTOR 10 It .1258 F T€>0*-100 


28480 


0767-0346 


A14R29 


0757-0346 


2 




RESISTOR to IX .1258 F TC>a*-100 


28480 


0797-0346 


A14R30 


2100-2622 


1 


3 


RESISTOR-TRW 10K 10X C SIOC-MU 1-TRN 


73138 


82PAR10K 


*14031 


0757-0346 


2 




leSISTOR 10 IX .12S8 F TC<0*-100 


26480 


0757-0346 


*14033 


0767-0348 


2 




RESISTOR 10 IX .1258 F TC>0+-tOO 


28480 


0757-0346 


*14033 


2100-2522 


1 




fESISTOR-TRW 10K lOX C SH3E-A0J 1-TRN 


73138 


92PAR10K 


*14034 


2100-2921 


0 


1 


RESISTOR-TRW 2K 10X C SIEE-AOJ l-TRH 


73138 


92PAR2K 


Al4ft3S 


0757-0346 


2 




RESISTOR 10 IX .1268 F TC>0*-100 


28480 


0757-0346 


A14R3S 


0757-0340 


2 




RESISTOR 10 IX .1258 F rc>0*-10a 


28488 


0767-0346 


A14R37 


0767-0442 


9 




RESISTOR 10K IX .12M F TC>D*-100 


24546 


CT4-V8-T0-1002-F 


A14R38 


0680-3161 


7 


J 


RESISTOR 2.97K IX . 1258 F TC<0*-100 


24546 


CT4-1/9-T0-2871-F 


A1AR39 


2100-2620 


9 


1 


RESISTOR- TRW 60 20X C SIOE-AIU 1 -TRN 


73138 


B2PA«50 


A14M0 


0757-0442 


9 




RESISTOR 10K IX .1268 F TC>0>-100 


24946 


CT4-1/6-TO-1002-F 


*ia*i 


0757-0290 


5 


1 


RESISTiM 6.19K IX . 1258 F TC>0+-100 


19701 


S033R-1/9-T0-619I -F 


*14042 


0757-0200 


7 


1 


‘RESISTOR 6.62K IX .1258 F TC*0*-100 


24546 


CT4-1/8-T0-5621 -F 


A14M3 


0757-0447 


4 


1 


RESIST3R 16. 2K IX .1258 F TC>0*-100 


24546 


CT4-I/8-T0-1622-F 


A14R44 


0767-0420 


3 


t 


RESISTOR 750 IX .1258 F TC>0*-100 


24646 


CT4-t/8-T0-75i -F 


A14R49 


0808-3444 


t 


0 


RESISTOR 316 IX .1258 F TC>0*-100 


24646 


CT4-1/8-T0-316R-F 


*14046 


0098-3156 


2 


t 


RESISTOR 14. 7K IX .1258 F TC*0«-IOO 


24646 


CT4-1/8-I0-1472-F 


A1«47 


0767-0346 


2 




RESISTOR 10 IX .1258 F TC>0+-100 


26480 


0767-0348 


A14R48 


0098-3150 


6 


4 


RESISTOR 2.37K IX .1268 F TC'Ot-IIK) 


24548 


CT4-1/9-T0-2371-F 


A14M9 


0889-3132 


4 


1 


RESISTOR 261 IX .1268 F TC>0*-100 


24546 


CT4-I/0-T0-2610-F 


A14R90 


0757-0278 


0 


4 


RESISTOR 3.16K tX .1268 F TC>0*-I0C 


24546 


CT4-1/9-I0-3161-F 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14R51 


07S7-034« 


2 




RESISTOR 10 IX .126U F TC>0+-tOO 


20400 


0757-0346 


A14RS2 


06M-3444 


T 




RESISTOR 318 IX . 126U F TC*0*-100 


24548 


CT4-t/8-T0-31SR-F 


A14RS3 


0767-0444 


J 


e 


RESISTOR 12. IK IX .125U F TC>0*-t0a 


24548 


CT4-t/8-T0-t212-F 


A14R54 


0767-0444 


1 




RESISTOR 12. IK IX .126U F TC>0«'100 


24640 


CT4-1/8-T0-1212-F 


At4R» 


0767-0440 


7 


7 


RESlSTOt 7.SK IX .126U F TC>0*-100 


24646 


ei4-t/8-T0-7SDt-F 


A14RS8 


0757-0401 


0 




RESISTOR too IX . 12SU F TC*0*-100 


24646 


CT4-t/8-T0-t0t-F 


AI4RS7 


0767-0300 


3 




RESISTOR tX IX .I2SU F TC>0*-100 


20546 


CT4*t/i-T0-t001-F 


A14RS8 


0767-0346 


2 




RESXSTOR 10 IX .1269 F TC>0+-I00 


28460 


0767-0346 


A14RS9 


oeot-3iM 


6 




RESISTOR 2.37K IX .IZSU F TC*0*-1RO 


20646 


CT4-1/8-T0-2371 -F 


A14B60 


0680-3444 


1 




RESXSTOR 316 IX .1269 F TC>0*-100 


24646 


CT4-t/e-T0-318R-F 


A14ff8l 


0767-0200 


3 




VfSISTOR IX IX . 1259 F TC>4*-IOO 


24646 


CT4-t/8-TO-IO01-F 


A14RS2 


0757*0444 


1 




RESISTOR 12. IK IX .1269 F TC-O— 100 


20646 


CT4-1/4-T0-1212-F 


AIMS 


0767-0444 


1 




resistor 12. IK IX .1269 F TC>0*-100 


20606 


CT4-I/#-T0-1212-F 


A14R64 


0757*0440 


7 




RESISTOR 7.SK IX .1259 F TC>0*-100 


24648 


074-1/5*70*7501 -F 


At«MS 


0767-0401 


0 




RCSISniR 100 IX .1259 f TC'Or 'OO 


24546 


CI4-1/0-T0-101-F 


Aiens 


0767-0280 


3 




RESISTOR IK IX .I259F TC<0*-100 


24646 


CT4-1/8-T0-1O01-F 


A1«ft7 


0767-0340 


2 




RESISTOR 10 IX .12S9F TC'0»-I00 


20460 


0767-0346 


AI4MS 


oeoo -6060 


2 


1 


RESISTOR SI IK IX . 1259 F TC<0*-100 


20460 


0698-6960 


A14M0 


2100-200S 


6 


t 


RESISTOR-TM in 20X C SIDE-AOJ 1 -TRH 


T3I36 


82PA8in 


A1«70 


0000-3444 


1 




RESISTOR 316 tX .1259 F TC>0+-100 


24S4S 


CT4-1/8-T0-316R-F 


A14R71 


0767-0270 


0 




RESISTOR 3.16K IK .1259 F TC>0— 100 


24646 


CT4-1/8-T0-3181 -F 


AI4RT2 


0767-0444 


1 




RESISTOR I2.1K IX .1259 F TO>a->-IUO 


24646 


CT4-1/8-T0-1212-F 


AMR73 


0767-0444 


1 




RESISTOR 12, IK IX ,1259 F 10*0—100 


24646 


CI4-1/8-T0-12t2-F 


AI4)n4 


0767-0440 


7 




RESISTOR T.SK IX .1259 F TC*0-100 


24548 


CT4-I/8- 10-7501 -F 


AI4R7S 


0767-0401 


0 




RESISTOR 100 tX .12SU F TC*0-100 


24546 


CT4-1/a-TO-tOI-F 


Aiem 


0767-0200 


3 




RES1STC8 IK It *125U F TCe0**100 


24646 


CT4-1/8*TO*lOOt-F 


Aiem 


0767-0346 


2 




RESISTOR 10 IX .1259 F TC*0— 100 


26460 


0757*0346 


Aient 


0090-3160 


8 




RESISTOR 2.37X IX .I2S9 F TC<0— 100 


24646 


CT4-I/6-T0-2371-F 


AietTS 


0000-3444 


1 




RESISTOR 310 IX .1259 F TC>0*-IOO 


24546 


CT4-1/8-T0-316R-F 


A14M0 


0767-0280 


2 


5 


RESISTOR 13, at IX .1269 F TC*Q— 100 


10701 


S033R-I/8-T0-1332-F 


Ai «tat 


0TB7*02«9 


2 




RESISTOR 13. at IX .1259 F TC*0+-100 


10701 


S033R-1/O-T0-1332-F 


A14RS2 


0767-0440 


7 




RESISTOR T.SK IX .1259 F TC*0— 100 


24546 


CT4-I/8-TO-7S01-F 




0767-0401 


0 




RESISTOR 100 IX .1269 F TC*0*-100 


24646 


CT4-I/8*T0-101-F 


A14R84 


0767-0200 


3 




RES1ST08 IK It .125U F TC>0^*-100 


24S48 


CT4-1/0-TO-1001 -F 


Ai«m« 


5767*0278 


0 




RESISTOR 3.10K IX .1259 F TC*0*-IOO 


24646 


CT4- 1/8*70*3181 *F 


A14M9 


0767-0340 


2 




neStSTOft 14 It *1358 F TC-5**100 


26460 


0757*4348 


At4R«7 


0688*3444 


t 




RESISTOR 316 IX .1269 F TC*0— 166 


24548 


CT4*1/8-T0-3t8R*F 


At4R8S 


2100-2622 


1 




RESISIOR-TRnR 10K lOt C 5I0E-AIU l-TRN 


73136 


82PM10IC 


A\4R99 


0767-0440 


7 




RESISTIM 7.6K It .1299 F TC*0*-100 


24646 


CT4-1/8-T0-7S01 -F 


A14R90 


0767-0403 


2 


2 


RESISTOR 121 IX .1269 F TC*0— 100 


24648 


CT4-1/8-T0-I21R-F 


A14Rat 


0767-0200 


2 




RESISTOR 13. 3K IX .1269 F TC>0— 100 


10701 


SO33R-1/O-T0-1332-F 


A14RS2 


0767-0200 


2 




RESISTOR 13. 3K IX .1269 F TC>0— 100 


18701 


SO33R-1/6-T0-I332-F 


AI4R9S 


0089-3183 


0 


2 


RESISTOR 3.63K IX .12S9 F TC>0— 100 


24646 


CT4-1/8-T0-3831 -F 


AtSRM 


0098-3160 


6 




RESISTOR 2.37K IX .1269 F TC’O— 100 


24640 


CT4-1/9-T0-2371 -F 


Atwss 


0767-0340 


2 




RESISTOR 10 IX ,1269 F TC*0— 100 


29480 


0767-0346 


Atsme 


0699-3444 


1 




RESISTOR 310 IX .1269 F TC*0*-100 


24548 


CT4-1/6-T0-316R-F 


AI4M7 


0767-6299 


2 




MSISIOR 13.ae IX .1269 f tc*o*-ioo 


10701 


8033R-I/6-T0-1332-F 


Aiena 


0757-0280 


2 




RESISTQR 13.3K IX .1269 F TC>09-100 


10761 


S033R-t/8-TD-t332-F 


A140W 


0767-0440 


7 




RESISTOR T.SK IS .1269 F TC-O— 100 


24640 


CT4-1/6-TO-7S01 -F 


AietitM 


0757*0403 


2 




RESISfOfl 121 It .1258 F TC*0^*1Q0 


24646 


CT4-1/S-T0-121R-F 


A14R101 


0009-3163 


8 




RESISTOR 3.83K IX .1269 F TC>0— 100 


24646 


CT4-1/6-T0-3831 -F 


Al«t102 


0767-0346 


2 




RESISTOR 10 IS .1269 F TC'O.’IOO 


21490 


0767-0346 


A14R103 


0757-0401 


0 




RESISTOR 100 IS . 1259 ^ TC*0-100 


24640 


CT4-1/9-TO-101-F 


A14R1t)4 


0757-0401 


0 




RESISTOR 100 IS .1259 F TC-0— 100 


24646 


CT4-t/0-TO-101-F 


A14CMDS 


0698-3444 


1 




RESISTOR 316 IX .1259 F TC>0.-IOO 


24646 


CT4-l/8-I0-3t6fi-F 


Aienoe 


0787-0417 


8 


1 


RESISTOR 602 IX .I2SI F TC>0*-IOO 


24640 


CT4-t/9-T0-S6:R-F 


AIM107 


0767-0100 


3 


1 


RESISTOR 21 .5K IX .1269 F TC.e*.|«o 


24848 


eT4-t/6-T0-21S2-F 


AKR108 


0099-3434 


0 


t 


RESISTOR 34.0 IX .1259 F TC>0+-tOO 


26460 


0696-3434 


A14R109 


0767-0400 


9 


1 


RESISTOR 00.9 IX .1299 F TC>0+-t00 


24646 


CT4-1/0-T0-3OR9-F 


A14RM0 


0757-0418 


9 


2 


RESISTOR 619 IS .1259 F TCO-IOO 


Z4646 


CT4-1/6-T0-619R-F 


Al4Rni 


0609-3440 


7 


t 


RESISTOR 196 tX .1259 F TC>0— IDO 


24S46 


CT4-1/«-T0-l8«R*F 


A14RH2 


0767-0260 


3 




.8ESI5TQ8 IK It .1258 F TC>0«*100 


24548 


eT4-1/6-TO-tOOt-F 


At4K1l3 


0767-0280 


3 




RESISTOR IK IS .I2S9 F TC<0*-100 


24646 


€74-1/8-70*1001 *F 


At4ft114 


0868*3138 


8 




RES1ST08 17*8K It .1258 F TC>0*-T40 


24548 


CT4-1/0-T0-1782-F 


Ai4itns 


0767-0401 


0 




RESISTOR 100 tX .1259 F TC>D«-IOO 


24646 


CT4-1/0-TO-tOt-F 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 



HP Part C Q. 
Number 0 



Description 



Mfr 

Code 



Mfr Part Number 



assso-cogi2| s 

0IM-4S3S 
0IM-483S 
01M-4t3S 
0I6O-4S3S 
bl60‘4«3S 

01M*4t3S 
OISO-OMS 

12S2-1«m 
1252-103* 

07ST-a*3S 
0TS7-Q438 
0T5T-O439 

1«2e-3S23 
1*20-3322 
1*20-1112 
1(20-3321 
1*20-ia» 

1*20-2024 
1*20-120* 
1*2e-0300 



RS-232 l/a BOARD ASSErSLY 

CAPACITOR-FW .1UF *-10X 50VDC CEP 
CAMCITOR-FXO .1UF *-10* 50VDC CO) 
CJMCITOR-FXO .1UF •-10X SOVDC CER 
CAmClTOR-FXD . 1UF •-I0* 5OV0C CER 
CtfACITOR-FXO .1UF --m 50V0C CER 

CM*ACITOe-F«) .1UF --lOX 50V0C CER 
CAPMITOR-FM) S.euF— 10* 3SV0C TA 

COMI-WST TYPE . tOO-PM-SPC6 40-CIWI 
CDtM-POST TYPE . 100-PIH-5PC* 2C-C0NT 

RESISTOR 5.11K II .125U F TC>0*-10a 
RESISTOR S.I1K II .125U F TC>0*-100 
RESISTOR S.MK 1* .125U F tC>0*-IOa 

K -ASYNCHRONOUS COttl. INTERFACE 
10 DRVR DTL COnn EIA RS-232C QUAD 
K FF nt LS 0-TYPE POS-EOGE-TRIfi 
K RCVR OR com EIA RS-232C QUMI 
1C INV TTL LS HEX 

K ORYR TR LS LINE DRVR OCR 
R OATE TR LS OR OUHO 2-INP 
1C V ROLTR TO-39 



0S590-C0012 

0160-4*35 

0100-4S3S 

01*0-4*35 

OtSO-4835 

0160-4*35 

01*0-4*35 

15006*5X903582 

103202-2 

1252-1035 

CT4-l/a-T0-S11 l-F 
CT4-1/0-T0-51M-F 
CT4-1/0-TO-SM1-F 

INS02S0AH 

nC14«tP 

SN74LST4AH 

nci^OAP 

SN74LS05H 

SHT4LS244N 

5N74LS32N 

7SMI2HC 



o*sao-*oot9l 2 



RS 232 COMCCTOR ASSY 



a«sso-aooi9 



Ste iiilrodiictinn lo Ihi* itclion far ord»rins InformAllon 
*tadk4lH fAclorr ntecicd v«lu* 
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Replaceable Parts 



Serial Prefix 2838A and Above 



Table 3-3. Replaceable Parts 



RefMvnca 

Designation 


HP Part 
Number 


DO 1 


Qty 


Description 


Mfr 

Code 


Mfr Part 
Number 


A23 


03590-60013 


6 


1 


HP-IL I/O BOARD ASSEMBLY 


28480 


08590-60013 


A23C1 


0180-0374 


3 




CAPACITOR-FXD 10UF+-KK 20VDC TA 


56289 


1500106X902082 


A23C2 


0160-4835 


7 




CAPACITOR-FXD .lUF -t-KH! 50V0C CER 


28480 


0160-4835 


A23C3 


0160-4800 


6 




CAPACITOR-FXD 120PF +-5X lOOWOC CER 


28480 


0160-4800 


AZ3C4 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10X SOVDC CER 


28480 


0160-4835 


A23C5 


0160-4835 


7 




CAPACITOR-FXD l.UF i-lOX SOVCD CER 


28480 


0160-4835 


A23J1 


1252-1469 


3 


1 


COKH-POST TYPE . 100-PIR-SPC& 40-COHT 


00779 


103292-2 


A£3JZ 


1252-1287 


3 


1 


CORN-POST TYPE . 100-PIR-SPCS 10-C0«T 


28480 


1252-1287 


A23L1 


9100-1631 


8 


1 


INDUCTOR RF-CH-NLD S8UH 5X 


28480 


9100-1631 


AZ3R1 


0757-0442 


9 


1 


RESISTOR IGK IX -125U F TC-MM-lOO 


24546 


CT4-1/8-TO-1002-F 


AZ3U1 


ILB3-0003 


8 


1 


HP-IL CHIP 


28480 


1LB3-0003 


AS3UZ 


1820-1208 


3 


1 


IC GATE TTL LS OR QUAD 2- IMP 


r ¥9 


SN74LS32N 


AZ3U3 


1820-2024 


3 


1 


IC ffiVR m LS LINE ORVR OCTL 


E ^9 


SH74LS244N 


A33U4 


1810-0651 


7 


1 


HETWORK-RDC 10 PIN SIP; R1-R2>15K-«"5X 




1810-0651 


A23U5 


9100-4226 


3 


1 


TRANSFORMER 


28480 


9100-4226 


A34 


06590-60020 


5 


1 


HP-IL C8L CONNECTOR ASSY 


28480 


08590-60020 


A2S 


0955-0454 


3 


1 


YIG OSCILLATOR 2-4 GHz 


28480 


0955-0454 
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Replaceable Parts 



Table 3-3. Replaceable Parts 






Reference 

Designafion 



HP Part C 
Number 0 



Qty 



Description 



Mfr 

Code 



Mtr Part Number 



CHASSIS PARTS 



o«s»-6oma 1 

a«S9D-WKW4 9 
a8590‘«ie«2 I 
osTO'Ogz* a 

14M'2IS4 B 



1 eavER *ssv iHSTPtjnewi 

1 COVER INStPHnEMI 

2 SPACER POOT-REAR 

* O-RDA -14S-IH‘ID .OT'PI-XSEtt-DIA SIL 

2 SPRIMG COHPPESSION 



20400 
20400 
20400 
SI 033 
20400 



OOSOO-OOOIO 

00000-00004 

00090-40002 

ASSOO-007 (SlLlCOHE-00 DunO) 
I4C0-21O4 



2I90-OSOT 3 
5001-0720 4 
5021-0332 4 
5021 -6343 7 
5021 -6344 0 



4 

2 

2 

2 



IMSHER-LK HLCL 5.0 Iff 5.1 -1tl-ID 
n.ATE eACKUP 

PLATE HANOLE 
6EAR PINO 
SOCKET -GEAR 



2A480 

29400 

20400 

20400 

20400 



2190-0507 
5001-9720 
5021 -5332 
5021 -6343 
5021 -0344 



5041-3037 

5041-3990 

5041-3901 

00509-00031 



I 

5 

7 

0 

0 



2 POOT REAP 

1 HANOLE 

2 TRm CAP-HAK)LE 

I PAD ASSY-PIATCHING 75 OH) 

1 PADASSV-MATCHMQ 



20400 

204*0 

20480 

20400 

08400 



5041 -1037 
5041-3990 
5041 -3001 
OtSOO-00031 
OOSOMOOOO 



See iattodnctioa m tliU oectlcm tor onteriagiiiibmiotioiL 
* lodieateofoctoiy selected votij& 
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Replaceable Parts 



Serial Prefix 2838A and Above 



Table 3-3. Replacaible Pals 



Retaranc* 

Dtaignatfcm 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfir Part 
Humber 


A3U1 


08590-60034 


1 


1 


CABLES (SEE FI6URE 3-2] 
CABLE ASSY, ATTEiilJATOR 


RStSB 


08590-60034 


A5W1 


08590-60033 


0 


1 


CABLE ASSY, ANALOG POWER 




08590-60033 


A6M1 


08590-60035 


2 


1 


CABLE ASSY. YIB POWER 


28480 


08590-60035 


A20W1 


08590-60016 


9 


1 


CABLE ASSY, Llffi POWER 


28480 


08590-80016 


W1 


08590-60024 


9 


1 


CKBLZ ASSY 1 LO OUTPUT 


28480 


08590-60024 


WZ 


08590-60026 


1 


1 


CWLE ASSY, CAL OUTPUT 
CMLE ASSY, CAL OUT 


28480 


08590-60026 


WZ 


08590-60028 


3 


1 


28480 


08590-60028 


U3 


08590-60065 


8 


1 


CABLE ASSY, PROBE POUDt 


28480 


08590-60065 


VM 


08590-60023 


8 


1 


CAK.E ASSY. RF INPUT 


28480 


08590-60023 


W5 


5061-9028 


3 


1 


WIRING ASSY, RPG 


28480 


5061-9026 


W6 


08S90-W014 


7 


1 


CABLE ASSY, RIBBON 24C 


28480 


08590-60014 


Iil7 


08^0-60021 


6 


1 


CA».E ASSY. VIDEO 


28480 


08590-60021 


W8 


08SQ-201S1 


9 


1 


CABLE ASSY. TIG TO FIRST CONV 


28480 


08590-20151 


U9 


08590-20059 


6 


1 


CABLE ASST, LPF TO 2ND CONV. 


28480 


08590-20059 


WIO 


08590-20007 


4 


1 


CABLE ASSY, RF ATTEN - 1ST 


28480 


08590-20007 


Wll 


08590-60022 


7 


l 


CABLE ASSY, DC POWER 


28480 


08590-60022 


WIZ 


8120-4823 


7 


36 


CABLE ASSY, 2 PHONO 9.5 


28480 


8120-4823 


W13 


8120-4823 


7 




CABLE ASST, 2 PHONO 9.5 


28480 


8120-4823 


W14 


8120-4823 


7 




CABLE ASSY, 2 PHMO 9.5 


28480 


8120-4823 


W15 


08590-60025 


0 


1 


CABLE ASSY, SECOND CONV-SEC. IF 


28480 


08590-60025 


W16 


08590-60027 


2 


1 


CABLE ASSY, 2ND IF TO 3RD MIXER 


28480 


08590-60027 


U17 

W18 


8120-4823 


7 




SEE A18, A21 & A23 
P/O REMOTE I/O ASSYS 
CABLE ASSY, 2 PHONO 9.5 


26480 


8120-4823 


W19 


8120-4823 


7 




(m£ ASSY, 2 PHONO 9.5 


28480 


8120-4823 


W20 


8120-4823 


7 




CA&E ASSY, 2 PHONO 9.5 


28480 


8120-4823 


W22 


08590-20058 


5 


1 


CABLE ASSY, FIRST CfflIV TO LPF 


28480 


06590-20058 


WZ3 


08590-60041 


0 


1 


CABLE ASSY, INTENSITY POT 


28460 


08590-60041 


W24 


5062-0784 


4 


1 


CABLE ASSY, LINE SWITCH 


28480 


5062-0784 


WZS 


08590-60017 


0 


1 


CABLE ASSY, LINE SELECT 


28460 


08590-60017 


W26 


08590-60037 


4 




CABLE ASST, CRT INTENSITY 


26460 


08590-60037 
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See intiDductioii to tbit section for ordering iafonnatkm. 
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Kepiaceabie Parts 



Tabla 3-3. Rei>laceable Parts 



Reference 

Designation 



HP Part C Qj 
Number D 




Description 



CHASSIS PARIS 



cover ASSV IHSTRUICnt 
COVER INSTRUtlENT 
SPACER FOOT -REAR 

0-RING .14S-IN-ID .07-IH-XSECT’DIA SIL 
SPRING COtVRESSIOH 

UASHER'LK HCL S.O MN S,t-ir-ID 
PLATE BACKUP 
PLATE HANOLE 
gear ring 

SOCKET-GEAR 

FOOT REAR 

TR»1 CAP-HANDLE 

PAD ASSV-nATCHDK 75 OM) 

PA0ASaV4iUTCHNa 



Mfr 

Code 



Mfr Part Number 



0&590-W0I0 
OOSSO-OOOOA 
00590 -4MI0Z 

AS568-007 [SaiCONE-60 OURO) 
1460-2164 

2190-0507 
S001 -0720 
5021 -6332 
5021 -6343 
5021 -6344 



20400 5041-3337 

20400 504t-3»90 

20400 504t-3991 

20400 00590-00031 



See iaaodiictiaato diboectXNi KvORferingiitfoniiotiaik 
* IndlcalestecbMy selected vetoe. 
















Replaceable Parts 



Serial Prefix 2839A and Above 



Tobfe 3-3. Replaceable Parts 



Reference 
Deeig nation 


HP Part 
Number 


c 

D 


Qty 


Deecriplion 


Mfr 

Code 


Mfr Part 
Number 


A3W1 


QB590-50034 


1 


1 


CABLES (SEE FIGURE 3-2] 
CABLE ASSY, AnENUATDR 


28480 


08590-60034 


ASWl 


08590-60033 


0 


1 


CABLE ASSY, ANALOG POWER 


28480 


08590-60033 


A8W1 


08590-60035 


2 


1 


CABLE ASSY, YIG POWER 


28480 


08590-60035 


A20W1 


08590-60016 


9 


1 


CABLE ASSY, LIKE POWER 


28480 


08590-60016 


U1 


08590-60024 


9 


1 


CABLE ASSY 1 LO OUTPUT 


28480 


08590-60024 


W2 


06590-60026 


1 


1 


CAK.E ASSY, CAL OUTPUT 


28480 


08590-60026 


U2 


08590-6«>28 


3 


1 


CAK.E ASSY, m. OUT 


28480 


08590-60028 


W3 


08590-60065 


8 


1 


CULE ASSY, PRiffiE POI£R 


28480 


08590-80065 


U4 * 


08590-60023 


8 


1 


CABLE ASSY. RF INPUT* 


28480 


08590-60023 


W5 


5061-9026 


3 


i 


WIRING ASSY, RP6 


28480 


5061-9026 


W6 


08S90-60014 


7 


i 


CABLE ASSY, RIBBON 24C 


28480 


08590-60014 


W7 


08^0-60021 


6 


1 


CABLE ASSY, VIDEO 


28480 


08590-60021 


W8 


08S9D-2D151 


9 


1 


CABLE ASSY, ISOUTOR TO FIRST COHV 


28480 


08590-20151 


W9 


08590-20059 


6 


1 


CABLE ASSY, LPF TO 2H0 CONV. 


28480 


08590-20059 


WIQ 


08590-20007 


4 


1 


CABLE ASSY, RF ATTEN - 1ST 


28480 


08590-20007 


Wll 


08590-60022 


7 


1 


CABLE ASSY, DC POWER 


28480 


08590-60022 


WIZ 


8120-4823 


7 


36 


CABLE ASSY, 2 PHONO 9.5 


28480 


8120-4823 


W13 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


28480 


8120-4823 


W14 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


28480 


8120-4823 


W15 


08590-60015 


8 


1 


CABLE ASSY, SECOND CONV-SEC. IF 


28480 


08590-60015 


WIS 


08590-60027 


2 


1 


CABLE ASSY. 2W) IF TO 3RD MIXER 


28480 


08590-60027 


W17 

W18 


8120-4823 


7 




SEE Aie, A21 & A23 
P/0 REMOTE I/O ASSYS 
CAS.E ASSY, 2 PHMO 9.5 


28480 


8120-4823 


W19 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


28480 


8120-4823 


UZO 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


28480 


8120-4823 


VZZ 


08590-20058 


5 


1 


CABLE ASSY, FIRST CONV TO LPF 


28480 


08590-20058 


W23 


08590-60041 


0 


I 


CABLE ASSY, INTENSITY POT 


28480 


08590-60041 


W24 


5062-1998 


4 


X 


CABLE ASSY, LINE SWITCH 


28480 


5062-1998 


W25 


08590-60017 


0 


1 


CABLE ASSY, LINE SELECT 


28480 


08590-60017 


V26 


08590-60037 


4 




CABLE ASSY, CRT INTENSITY 

* MOTE: OPTIONS H07 AND H51 RF INPUT 
CABLE ASSEMBLY IS HP PART 
NUWER 08590-20156 
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Replaceable Parts 



Reference 

Oeslgnatfon 



HP Part C 
Number D 




Description 



CHASSIS PARTS 



CWEP assy IHSTRtjnSHT 
COVER IHSTRUhENT 
SPACER FOOT -REAR 

O-RIMS .lAS-IN-IO .07-IN-X5ECI-DIA SIL 
SmiMG COTMESSION 

UASTCR-LK W.CL S.O t«1S.1-m-IO 

UTE BACKUP 

PLATE HANDLE 

GEAR RING 

SOCKET -GEAR 

FOOT REAR 

handle 

TRtn CAP-HANDLE 

PAD ASSY-HATCHING 75 (Ml 

PftOASSY-MATCHNQ 



Mfr 

Code 



Mfr Part Number 



oBsw-eooio 

omo *00004 
00590*40002 

45560*007 (SILICQNE-60 OUZO) 
1460-2164 

2190*0507 
$001*0720 
5021*6332 
5021 -6343 
5021*6344 

5041 *7937 
5041-3990 
5041-3991 
91590-60031 




See introductioo to this sectjon for ordering infomiatioci. 
* Indicates factory selected value. 


















Replaceable Parts 



Serial Prefix 2722A2081 and Above 



Table 3-3. Replaceable Parts 



RafMenca 

Designation 


HP Part 
Number 


c 

D 


Qty 


Descrifriion 










CABLES (SEE FIGURE 3-2) 


A3U1 


08590-60034 


1 


1 


CABLE ASSY, ATHHUATOR 


A5W1 


06590-60033 


O 


1 


CABLE ASSY, ANALOG P04£R 


A6W1 


08590-60035 


2 


1 


CABLE ASSY, YIG POVER 


A20W1 


08590-60016 


9 


1 


CABLE ASSY, LINE POVER 


U1 


08590-60024 


9 


1 


CABLE ASSY 1 LO OUTPUT 


W2 


OBS90-60026 


1 


1 


CAm.E ASST, CAL OUTPUT 


V2 


08590-60028 


3 


1 


CABLE ASSY, CM. OUT 


W3 


08S90-60(ffi5 


8 


1 


CABLE ASSY, PROBE POVER 


V4 


08590-60023 


8 


1 


CABLE ASSY, RF INPUT* 


U5 


5061-9026 


3 


1 


VIRING ASST, RP 6 


W 6 


08590-60014 




1 


CABLE ASST, RiraOH 24C 


W7 


08590-60021 




1 


CABLE ASSY, VIKO 


W 8 


08590-20057 




1 


CABLE ASSY, ISIHJITOR TO FIRST CONV 


W9 


08590-20059 


6 


1 


CABLE ASSY, LPF TO 2ND CONV. 


WIO 


08590-20007 




1 


CABLE ASSY, RF AHEN - 1ST 


VI 1 


08590-60022 




1 


CABLE ASST, OC POWER 


W 12 


8120-4823 




36 


CABLE ASSY, 2 PHONO 9.5 


V13 


8120-4823 






CABLE ASSY, 2 PHONO 9.5 


V14 


8120-4823 






CABLE ASSY, 2 PHONO 9.5 


V15 


08590-60015 


O 


1 


CABLE ASSY, SECOND CONV-SEC. IF 


VIS 

V17 


08590-60027 


2 


1 


CABLE ASSY, 2ND IF TO 3RD HIXER 
SEE A18, A21 a A23 
P/0 REHOTE 1/0 ASSTS 


V18 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


V19 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


V20 


8120-4823 


7 




CABLE ASSY, 2 PHONO 9.5 


V21 


08590-20056 


3 


1 


CABLE ASSY, YIG TO ISOLATOt 


W 22 


06590-20058 


5 


1 


CABLE ASST, FIRST CONV TO LPF 


V23 


08590-60041 


0 


1 


CABLE ASSY, INTENSITY POT 


W24 


5062-0764 


4 


1 


CABLE ASSY, LINE SWITCH 


V25 


08590-60017 


0 


1 


CABLE ASSY, LINE SELECT 


V26 


08590-60037 


4 




CABLE ASSY, CRT INTENSITY 

* NOTE: OPTIONS H07 MID H51 RF INPUT 
CABLE ASSEMBLY IS HP PART 
NUMBER 08590-20156 



See iDtiDduction to this seetton f<w CMdering infonnatioii. 
3^0 *lndkatesfaetofy selected value. 



Mfr 

Coda 



CABLES 



28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 
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Mfr Part 
Number 



kSEE FIGWE 3-2} 



08590-60034 

08590-60033 

08590-60035 

08590-60016 

08590-60024 

08590-60026 

08590-60028 

08590-60065 

08590-60023 

5061-9026 

08590-60014 

08590-60021 

08590-20057 

08590-20059 

08590-20007 

08590-60022 

8120-4823 

8120-4823 

8120-4823 

08590-60015 

08590-80027 



8120-4823 

8120-4823 

8120-4823 

08590-20056 

08590-20058 

08^0-60041 

5062-0784 

08590-60017 
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SAFETY SYMBOLS 



The following safety symbols are used throughout this manual and in the instrument. 
Familiarize yourself with each of the symbols and its meaning before operating this 
instrument 




instruction manual symbol The instrument will be marked with this 
symbol when it is necessary for the user to refer to the instruction manual 
in order to protect the instrunwnt against damage. Location of pertinent 
informatioa within the manual is in&cated by use of this symbol in the 
table of contents. 



Indicates dmigerous voltages are present. Be extremely careful 

The CALTnON sign denotes a hazard. It calls attention to a procedure 
that, if not correctly performed or adhered to, could result in damage to or 
destruction of the instrument Do not proceed beyond a CAUTION sign 
until the indicated conditions are hilly understood and met 

WARMING I WARNING sign denotes a hazard. It calls attentions to a procedure 
that, if not correctly performed or adhered to, could result in injuiy or loss 
of life. Do not proce^ beyond a WARNING sign until the indicated 
conditioiis are fulfy understood and met 



^CAUTION ^ 



GENERAL SAFETY CONSIDERATIONS 



WARNING 



BEFORE 'mis INSTRUMENT IS SWITCHED ON, make sure 
It has been prt^^eify grounded through the protective con- 
dutcH* of die ac povrw cable to a socket oudet provided with 
the protective earth contact. Any interruption of the protec- 
tive (grounding) conductor, inside or outside the instrument, 
or disronnectton of the protective earth twminal, can result 
in personal inluiy. 



WARNING I 

There are voltages at many points In the Instrument that can, 
if contacted, cause personal injury. Be extremely careful! 
Any adlustments or service procedures that require opera- 
tion of the instrument with protecdve covers removed should 
be performed only by trained service pwsonnel. 
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Assembly Desoiptions 



All Serials 




6-1. INTRODUCTION 

6-2. Hiis manual has been written for ami applies directly to instruments with serial 
numbers prefixed 2737 A. Earlier versions of the instrument (serial number prefixes lower 
than the one indicated) may be sli^tly different in design or appearance. The purpose of this 
section of the manual is to document these differences. With the information provided in this 
section, this manu al can be corrected so it applies to instruments with serial numbers prefixed 
2618A through 2816A. If your instrument is in this range, use the pages in this section to 
replace the corresponding pages in Chapters 1 through 5. 

Serial Prefix or Firmware Vision 

Check the serial prefix or firmware version information on the pages. If there are ^^eral 
versions of a pt^e, select the version that ^pli» to your instrument. For example, your 
( ) instrument has a serial prefix of 2825A, and the supplement has two versions of one page: 

Serial Prefix 2731A and Above, and Serial Prefix 2829A and Below. In this example, Serial 
Ib'efix 2829A and Below applies to your instrument. 

Inserting the Replacem^ Pages 

After you have selected applicable pages, discard each page for which you have a different 
version. Insert the version of the page that applies to your instrument 

Each replacement page will have the exact page number as the discarded version 

Later versions of the instrument (serial number prefixes highter than the one indicated on 
the title page) are documented in Manual Updating supplements. Complimentary copies of 
relevant supplements can be obtained from your nearest Hewlett-Packard office. 
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HP 8590A Documentation Description 



Manuals shipped with your Instrument: 

InstaBation Manual, HP Part Nuiaber 08590-90003 

■ Tells you how to install the spectrum anafyzer. 
a Tells you what to do in case of a &ih]ie. 

Operating Manual, HP Part Number 08590-90005 
u Tells you how to make measurements with your spectrum analyzer. 

■ Describes spectrum analyzer features. 

Options: 

Su^paH Manual (Option 915), HP Part Number 08590-90096 

(Option includes extra copy of Installation Manual, HP Part Number 08590-^)003) 

■ Describes troubleshooting ai^ repair of the spectrum anafyzer. 

Progtammmg Manuals, HP Part Numbers: 



HP-IB 08590-90011 (Option 021) 

HP-IL 08590-90013 (Option 022) 

RS-232 08590-90015 (Option 023) 



■ Describes spectrum analyzer operation via a remote controller (computer). 




How to Use This Manual 



I 



The support package (Option 915) for the Hewlett-Packard 8590A Spectrum Analyzer 
comprises this two volume Support Manual and the accompanying documentation package. 
The Support Manual references instrument specifications and operational tests described in 
the Installation Manual. 

You win use the support manual, which is designed for service personnel who have a basic 
understanding of spectrum analyzer theory and operation, for: 

■ Performance tests 

■ Adjustment procedures 
m Replaceable parts 

m Troubleshooting and repairs 

In Volume I, to verify proper performance and calibration of the analyzer, refer to the 
performance tests in Chapter 1. Calibration adjustments are described in Chapter 2. Part 
numbers for all repUu;eable parts are listed in Ch^ter 3. Chapter 4 provides troubleshooting 
hints and repair information. Descriptions of major assemblies in the analyzer are presented 
in Chapter 5; assemblies A3 through A13 are in Volume I. 

Chapter 5 continues in Volume n, with descriptions of assemblies A14 through A24. 

Chapter 6, Manual Backdating, covers additional information for instruments prefixed below 
2837A, and provides a convenient archive for manual pages replaced by future Manual 
Updating supplements. Appendix A provides monitor servicing instructions, and Appendix B 
discusses usii^ the analyzer with the HP 82913 A monitor. 

A Table of Contents in each volume directs you to particular topics. 



) 
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The following safety symbols are used throughout this manual and in the instrument. 
Familiarize yourself with each of the symbols and its meaning before operating this 
instrument. 

Instruction manual symbol. The instrument will be marked with this 
symbol when it is necessary for the user to refer to the instruction manual 
in order to protect the instrument against damage. Location of pertinent 
information within the manu al is indented by use of this symbol in the 
table of contents. 

Indicates dangerous voltages are present. Be extremely careful. 

The CAUTION sign denotes a hazard. It calls attention to a procedure 
that, if not correctly performed or adhered to, could result in damage to or 
destruction of the instrument Do not proceed beyond a CAUTION sign 
until the indicated conditions are fully understood and met. 

The WARNING sign denotes a hazard. It calls attentions to a procedure 
that, if not correctly performed or adhered to, could result in injury or loss 
of life. Do not proceed beyond a WARNING sign until the indicated 
conditions are fully understood and met. 



GENERAL SAFETY CONSIDERATIONS 

WARNING I 

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure 
It has been properly grounded through the protective con- 
dutor of the ac power cable to a socket outlet provided with 
the protective earth contact. Any interruption of the protec- 
tive (grounding) conductor, Inside or outside the Instrument, 
or dIsconnecUon of the protective earth terminal, can result 
In personal Injury. 



A 

■: CAUTION > 
WARNING \ 



WARNING I 

There are voltages at many points in the Instrument that can, 
if contacted, cause personal Injury. Be extremely careful! 

Any adjustments or service procedures that require opera- 
tion of the instrument with protective covers removed should 
be performed only by trained service personnel. } 



X 



BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure 
its primary power circuitry has been adapted to the voltage 
of the ac power source. Faihire to set die ac power input to 
the correct voltage could cause damage to the instrument 
when the ac power cable is plugged In. 



ELECTROSTATIC DISCHARGE 

Electrostatic discharge (BSD) can dam^e or destroy electronic components. Therefore, aU 
work performed on assemblies consisting of electronic con^nents sould be done at a 
static-safe work station. 

Shown below is an example of a static-safe work station, using two ^es of ESD protection: 
a conductive table mat and wrist-strap rombination 
a conductive floor mat and heel-strap combination 

These methods may be used together or separately. (A list of static-safe accessories ^ given 
on the next page.) 




Example of the Static-safe Work Station 




Reducing Damage Caused by ESD ) 

The following suggestions may help reduce ESD damage that occurs during testing and 
servicing operations, 

■ Before connecting any coaxial cable to an analyzer connector for the first time each day, 
momentarily ground the center and outer conductors of the cable. 

■ Personnel should be grouiuled with a resistor-isolated wrist strap before touching the 
center pin of any connector and before removing ai^ assembly from the unit. 

■ Be sure all instruments are properly earth-grounded to prevent buildup of static charge. 



Static-safe Accessories 

Static-safe accessories can be purchased from Hewlett-Packard by using the HP part 
numbers listed below. 

Static-scrfe Accessories 



HP Part Number 


Description 


Note: the fbllov^ng ttems can be ordered through any Hewlett-Packard 
Sales and Service office. 


9300-0797 


3M static control mat, 0.6 m x 1 .2 m (2 ft. x 4 ft) 
4.6 m {15 ft) ground wire 
wrist strap and attachment cord 


9300-0980 


Wrist strap cord, 1 .5 m (5 ft) 


9300-0985 


Wrist {large) 


9300-0986 


Wrist strap {small) 


9300-1169 


ESD heel strap {reusable 6 to 12 montiis) 


9300-0793 


Shoe ground strap {one-time use only) 



"warning I 

The HP 8590A Spectrum Analyzer contains potentially haz- 
ardous voltages. Refer to the safety symbols provided on the 
analyzer and the general safety instructions in this manual 
before operating the unit with the covers removed. Ensure 
that safety instructions are strictly followed. Failure to do so 
can result in severe or fatal Injury. ) 
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PERFORMANCE VERIFICATION 



Introduction 

The procedures in this chapter test die analyzer’s electrical performance using the 
specirications of Table 1-1 in the Installation Manual (HP Part Number 08590-90003). 

You must complete 14 tests to verify that analyzer performance meets all the specifica- 
tions. The Installation Manual contains five tests that constitute Operation Verification. 
This chapter contains the remaining nine tests. Table 1-1 lists all the tests and indi- 
cates which manual contains eadi test. You must do the tests in the order shown in 
the table. 

None of the performance tests require access to the interior of the analyzer. 



Table 2—2. HP 8590A Spectnan Analyzer Performance Tests 



Test Name 


Test Type 


Manual Location 


Frequency Readout Accuracy 


Operation VeriBcation 


Installation Manual 


Di^layed Average Noise Level 


Operation Verification 


Installation Manual 


Frequency Response 


Operation Verification 


Installation Manual 


CalU?rator Amplitude and 
Frequency Accuracy 


Operation Verification 


Installation Manual 


Frequency Span Readout Accuracy 


Operation Verification 


Installation Manual 


Sweep Time Accuracy 


Performance Verification 


this chapter 


Noise Sideband 


ftrformance Verification 


this chapter 


Spurious Re^onse 


Performance Veriflcatum 


this chapter 


Residual Response 


Performance Verification 


this chapter 


Reference Level Accuracy 


Performance Verification 


this chapter 


Scale Fidelity 


Performance Verification 


this chapter 


Frequency Drift 


Performance Verification 


this chapter 


Resolution Bandwidth Switching 


Performance Verification 


this chapter 


Gain Con^nession ^ 


Performance Verification 


this chapter 



f 
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Before You Start 

There are five things you must do before attempting the performance tests in this 
chapter: 

1. Switch the analyzer on and let it warm up. If the analyzer was stored in an area 
where the ambient temperature is within the specified operating range (0 to 

50 “Q, a 30-minute warmup is required, ff the storage temperature was less than 
0*C, warm up die analyzer for at least 2 hours. 

2. Read Chapter 1 of the Operating Manual, “Making Your First Measurement.’* 

3. After the an^yzer has wanned up as specified, perform the Calibration procedure 
documented in “Making Your First Measurement.” The performance of the ana- 
lyzer is speci^ed only after the calibration routines have been run. 

4. Complete the Operation Verification tests in the Installation Manual, and record 
test results on a copy of the specitied test record. 

5. Read the rest of this section before you start any of the tests, and make a copy 
of the Performance Test Record described below. 

Test Equipment You'll Need 

Table 1-2 lists the recommended test equipment needed to maintain and test the ana- 
lyzer. Each test includes a list of the equipment and accessories required for that test. 
Although Hewlett-Packard equipment is recommended, equivalent equipment may be 
used provided it meets tiie critical specifications shown in Table 1-2. 

Recording the Test Results 

Record the results on a copy of the Performance Verification Test Record (see page 
1-31). The test record lists the specifications and acceptable limits for each analyzer 
test. The filled-out test record can be kept for later reference, if desired. 

If the Analyzer Doesn’t Meet Specifications 

If the analyzer doesn’t meet one of the specifications, complete any re mainin g ^sts in 
this chapter and record all test results on a copy of the test record. 

Periodically Verifying Operation 

The analyzer requires periodic verification of operation. Under most conditions of use, 
you should test the analyzer at least once a year. The Operation Verification tests in 
the Installation Manual can be done to check about 80% of analyzer functions. How- 
ever, the additional tests in this chapter should be done to fully verify analyzer 
performance. 
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Table 1^2, R^mmended Test Equipment 



Equipment 


Critical Spedflcalions 


Recommended 

Model 


Use* 


50-ohm Termination 


not critical 


HP 11593A 


P 


Power Splitter 


etptivalent ouqmt SWR: 
<1.2/1 

frequency range: 

10 MHz to 2 GHz 
maximum ir^iut power: 
> -10 (ffim 


HP 11667A 


p 


1-dB Step Attenuator 


frequency range: 
dc to 1 GHz 
accuracy: ± 0.25 dB 
calibrated at 30 MHz 


HP 355C-H80 


P.A 


10-dB Step Attenu^or 


frequency range: 
dc to 1 GHz 
accuracy; d: 1.5 dB 
calibiated at 30 MHz 


HP 355D-HS2 


P.A 


Logic Pulser 


TTL voltage and currant 
drive levels 


HP 546A 


T 


Digital Current Tracer 


Sensitivity: 1 mA to 500 mA 
Frequency reqjonse: 

pul» tratns to 10 MHz 
Minimum pulse w^th; 50 nS 
Pulse risedme: < 200 nS 


HP 547A 


T 


Logic 047 


TTL voltage and current 
drive levels 


HP 54SA 


T 


Synthesizer 


frequency accuracy: 

1 X 10'®/day 
oittput flatness: ± 0.5 dB 
frequency range: 

50 to 100 MHz 


HP 3335A 


P 


Synthesizer Function 
Generator 


harmonics: <-25 dB 
sinewave anq>litude 
accuracy: dz 0.2 dB 
frequency resolution: 
0.001 Hz 


HP 332SA 


P 


Digital Voltmeter 


input resistance: 

>1 X 10^" ohms 
accuracy: ± 0.0011% plus 
three counts ^lOO-V scale) 


HP 3456A 


A,T 


Digital Multimeter 


iiqnit resistance: 

>1 X 10^^ tduns 
accuracy: ± 0.004% plus 
one count (lOO-V scale) 


HP 3455A 
(altemative to 
HP 345 6A) 


A.T 


Power Meter 


measure levels 0 to -90 dBm 
accuracy: ± 0.5% 


HP 436A 


P.A.T 



* P=Performance Test; A=?Ad}UStment/CalS>ration; TxrTroulileshootmg 
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Table 1-2. Recommended Test Equipment (continued) 







Recommended 




Equipment 


Critical Specifications 


Model 


Use* 


Crystal Detector 


frequency range: 


HP 423A 


P 




.1 to 1.5 GHz 






Frequency Counter 


frequency range: 


HP 5342A 


A.T 




500 to 1.500 MHz 






accuracy: ± 1 count 






Frequency Counter 


frequency range: 


HP 5383A 


A.T 




0.1 to 500 MHz 






accuracy; ± 1 count 






Sweep Oscillator 


frequency accuracy: 
1 X 10"*/day 


HP 8340A 


P 




ouqnit flatness: within d: 0.5 dB 






Sweep Osctllator 


ouqput flatness: within ± 0.6 dB 


HP 8350A/83522A 
(akemative to 
HP 8340A for 


P 






frequency re- 
sponse test) 




Comb Generator 


1, 10, 100 MHz combs 
accuracy: ± 0.01% 


HP 8406A 


P.A.T 


Power Sensor 


frequency range: 


HP 8482A 


P.A.T 




100 kHz to 2 GHz 






power range: 








0.01 to 1 mW 






Power Sensor 


frequency range: 


HP 8464A 


P 




10 MHz to 18 GHz 








power range: 








-70 dBm to 20 dBm 








maximum power: 








200 mW 






10-dB Attenuator 


frequency range: 


HP 849 lA 


P 


(2 required) 


10 to 1500 MHz 








accuracy: ± 5% 






Signal Generator 




HP 8640B 


P.A.T 


(2 required) 


frequency range: 


(alternative to 






500 kHz to >500 MHz 


HP 8340A for 






AM modulation: 


frequency readout 






>20 Hz with external 
signal 


accuracy tip to 
1024 MHz) 






pulse mothilation: 






500-Hz PRF, >.002 ms 
pulse 








ouqnit flatness; rt 0.5 dB 
spurious: <-100 dBc 






• PsPerfonnance Test; 


A=Adjustment/Calibration; TsTrcubleshooting 
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Table 1-2, R&MmmendedTeaEqu^ment(cmt^nued) 



Equipment 


Critlca! Specification 


Recommended Model Use* 


Signed Generator 


frequency range; 

100 kHz to 2115 MHz 


HP8642B P 

(also alternative to 
HP 8340 A for frequency 
readout acccuracy and 
frequency response tests) 


Directional Bridge 


frequency range: 0.1 to 110 MHz 
directinty: >40 dB 
VSWR mammum: 1.1/1 
arm loss: <6 dB 


HP8721A 


P 


Low-Pass niter 


300 MHz low pass, rejection of 
unwanted sigi^; >35 dB 


Telenic 
TLP 300-4AB 


P,A,T 


Adapter ^-requued) 


BNC^to BNC(m) ^ 


HP 1250-1288' 


P 


Adapter (3 required) 


N(m) to BNC(0 


HP 1250-0780 


P 


Adapter 


N(m) to BNC(ffi) 


HP 1250-0082 


P 


Adapter 


BNC tee 


HP 1250-0781 


P 


Adapter 


BNC(0 to alligator clips 


HP 8120-1292 


A 


Adapter 


SMC(m) to SMC(m) 


HP 1250-0827 


A 


Test Cable 


SMC(f) to BNC(m) 


HP 11592-60001 


A 


Cable Assembly 


banana plug alligator clips 


HP11102A 


A 


BNC Cable (4 required) 


1^ cm (48 inch) 


HP10503A 


P.A,T 


BNC Cable 


20 cm (9 inch) 


HP10502A 


P.A,T 


Special Adapter 


(per ngure 2-2) 


HP 1250-1113 


A 


Extender Board 


used for Analog Interface A7 


HP 70205-60023 


T 


Special Extender Board 


with 51 ohm resistor 
w/HP 0757-0394 


HP 08505-60109 


A.T 


Crystal Shorts (3 required) 


(per Figure 2-8) 




A,T 


Additional Equipment for Option 001; 

NOTE: Use a 75 ohm to 50 ohm adqrter, and change d^Jay mats to dBm hefnm attwinpring frJ1f«BFing 


75 ohm Termination 


not critical 


HP 11652-60012 


P.A,T 


Minimum Loss Adapter 
(75 ohm to 50 ohm) 


frequency range; 0.1 to 1500 MHz 
imiTiiniiTH loss: < 3 dB 


HP 08558-60031 


P,A,T 


BNC Cable 


30 cm (12 inch), 75 ohm 


HP 11652-60012 


P,A,T 


Adapter 


SMA(f) to SMA(f) 


HP 1250-1158 


P,A,T 


Adapter 


BNC(f) to SMA(m) 


HP 1250-1200 


P,A,T 



• P - Performance Test; A = Adjustment/Calibration; T = Troubleshooting 



1-5 




Performance Veiiflcation 



Sweep Time Accuracy Test 

This test uses a synthesizer function generator to amplitude modulate a 500-MHz, CW 
signal from another signal generator. The analyzer demodulates this signal in zero span 
to display the signal pulses in time domain (i.e.» like an oscilloscope). The marker 
delta function of the analyzer is used to read out die sweep time. 



Specification 

Frequency Sweep Readout Accuracy: < ± 10% of indicated sweep time setting. 



Equipment 



Synthesizer Function Generator HP 3325A 

Signal Generator HP 8640B 

BNC Cable 120 cm (48 in) HP 10503A 

BNC Cable 20 cm (9 in) HP 10502A 



Additional Equipment for Option 001 

Minimum Loss Adapter, 75* to 50-ohm 
BNC Cable, 30 cm (12 in), 75-ohm . . . 

Adapter, SMA(f) to SMA(f) 

Adapter, BNC(f) to SMA(m) 



HP 08558=00031 
HP 11652-60012 
HP 1250-1158 
HP 1250-1200 



Test Procedure 

1. Set the signal generator to output a 500-MHz, -10 dBm, CW signal. Set the AM 
and FM controls OFF. 

2. Set the synthesizer function generator to output a 500-Hz, +5 dBm, CW signal. 

Note: The lower the function generator output level, the narrower the displayed 
pulse on the analyzer CRT. If the function generator frequency setting is de- 
creased to 1 Hz or lower, it may be necessary to increase die function generator 
ouqiut to +10 dan to display an adequate signal on the analyzer CRT. 

3. Press the following analyzer keys: 

[Preset j (wait until preset is complete) 

(SPAN) m fMHil 

[ frequencyTI ® [o] d] 

4. Connect the equipment as shown in Figure 1-1. If your analyzer has Option 001 
(75-ohm RF input), coimect the 75-ohm side of the minimum loss adapter to the 
75-ohm cable, coimect the other end of the 75-ohm cable to the RF input of 
analyzer, and connect the 50-ohm cable from the signal generator to the 50-ohm 
side of die minimum loss adapter. 
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5. Make sure die test signal is displayed on the spectrum analyzer CRT. Press the 
following analyzer keys: 

Lpeak searctO [mKR-^ 

I SWEEP i vT) [RES BW] m in fidtel 

[vm B W1 (D Cgl (win 

t^RlQ 1 [VIDEO] 

6. Set the signal generator AM switch to the PULSE position. 

7. Rress the foll owing analyzer keys: 

LSWEEP BW 1 [SWEEP TIME] © [O] @ 

[SINGLE SWEEP] 

[MRR] [MARKER NORMAL] 

8. Set the m arker to the first full time pulse from the left edge of the analyzer CRT. 
Press the [mRR] [MARKER DELTA] keys. Using the I peak SE^CH 1 [kEOT FK 
RIGHT] keys, place the movable marker on the eighth time pulse to the right (i.e. 
the last full time pulse on die right side of the CRT). Read the time indication 
from the marker delta readout The time measured should be from 14 to 18 ms 
maximum. Record die test result on a copy of the test record. 

9. Repeat steps 7 and 8 for each of the seven remaining settings given in Table 1-3. 
itecord the associated test results on a copy of the test record. 



HP assoA 
spectrum 




RF 

INPUT 



HP 3325A 

Syntheeteer Function Qenerator 




HP 8640B 
Signal Generator 







Figure 1-1. Sweep Time Accuracy Setup 
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Tabk I~3. Sweep Time Accm-acy Settings 



8590A 
Sweep Time 


3325A 

Frequency 


Time Pulses Measured on CRT 


Min. 


Max. 


20 ms 


500 Hz 


14.0 ms 


18.0 ms 


50 ms 


200 Hz 


35.0 ms 


45.0 ms 


100 IDS 


100 Hz 


70.0 ms 


90.0 ms 


500 ms 


20 Hz 


3S0.0 ms 


450.0 ms 


1 8 


10 Hz 


700.0 ms 


900.0 ms 


10 S 


1 Hz 


7.0 s 


9.0 8 


50 s 


0.2 Hz 


35.0 8 


45.0 8 


100 s 


0.1 Hz 


70.0 s 


90.0 8 



)) 
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Noise Sideband Test 

A500 MHz, CW^^nal issued to the ana^rRF input Hie sigii^ sidebands are 
examined for noise anipHtiide and imwanted responses. 

Specification 

Noise sid^iand levels: < -65 dB down and > 30 kHz of&et from CW signal with 1 kHz 
resolution sad 30 Hz video bandwidth. 

Equipment 



Signal Generator HP 8640B 

BNC Cable, 120 an (48 in) HP10503A 

Additional Equipment for Option 001 

Minimum Loss Adapter, 75 ohm to 50 ohm ..HP 08558-60031 

BNC Cable, 30 cm (12 in), 75 ohm HP 11652-60012 

Adapter, SMA(f) to SMA(f) HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 



Test Procedure 

1. Set the signal generator to output the 500 MHz, -20 dBm, CW signal Set the AM and 
FM controls OFF, and the RF control ON. 

2. Connect the equipment as shown in Figure 1-2. If your analyzer has Option 001 
(75 ohm RF input), connect the 75 ohm side of the miniTmim loss adapter to the 

‘ 75 ohm cable, connect the other end of the 75 ohm cable to the RF input of the 
analyzer, and connect the 50 ohm cable from the signal generator to the 50 ohm side of 
the minimum loss adapter. 



3. Press the following analyzer keys: 

[PRE5ETI (wait until preset is complete) 

IPREOUENCYI (5) (HHz) 

gro (R® |r) 

IPEAK SEARCH! 

fHKBI IMARin»B.M3RUAq^ ^Lj 

[SIdNAL TRACKi 

(SPSHi 

gWEEP 8W| [RES BW] g] |glzi 

[VID BW] @ @ ]Hg 

[TRiS] 

iSIUCLE SWEEPl . 






I T ^ . V. 



f A Move M KR A lu highe s t poin t m uue Ulvialuii lu eillicx side o f tb »' 50Q - iMlfa s^ al, 

(\ ^l) 
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HP 8590A 
Spactrum Analyzar 




RF INPUT 



HP 8640B 
Signal Ganarator 




RF OUTPUT 



Figure i-2. Noise Sideband Test Setup 
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Spurious Response Test 

This test is performed in two parts. The first test part m^uitires second harmonic dis- 
tortion; die second test measures diird-order intermoduiation distordon. 

To test second harmonic distortion a 300-MHz, CW signal is passed through a 10-dB 
attenuator and 300-MHz low-pass filter to the analyzer RF ii^ut. The low-pass filter 
ensures that lurmomcs measured are tiiose generated by the analyzer, and not those of 
the signal goierator. The distortion prodiu:ts are measured using the analyzer display 
(CRT). 

For the third-order intermoduiation distortion test, two signals are input to the ana- 
lyzer. The distortion products are measured using the analyzer display (CRT). 

Specification 

Second Harmonic Distortion (for -45 dBm total power at mixer) 

< -70 dBc for frequencies >5 MHz 

< -60 dBc for frequencies £5 MHz 
Third Order hitermodulation Distortion 

< -70 dBc for input signals greater than 5 MHz (input signals must be 
-30 dBm at the input mixer and greater than 50 kHz apart) 

< -60 dBc for 100 kHz to 5 MHz input signals 

Equipment 



Signal Generator (2 required) HP 8640B 

Attenuator, 10 dB (2 required) HP 8491A 

Low Pass Filter, 300-MHz Telenic TLP 300-4AB 

Directional Bridge, 100-MHz HP 8721 A 

Adapter, Type N(m) to BNC(f)(2 required) HP 1250-0780 

BNC Cable 120 cm (48 in) (2 required) HP 10503A 

Additional Equipment for Option 001 

Minimum Loss Adapter, 75- to 50-ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(Q HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 



Test Procedure - Second Harmonic Distortion 

1. Set die signal generator to ouq>ut a 300-MHz, -45 dBm, CW signal. Set the AM 
and FM controls OFF, and die RF control ON. 

2. Connect the equipment as shown in Figure 1-3, If your analyzer has Option 001 
(75-ohm RF input), connect the 75-ohm side of the minimum loss adapter to the 
75-ohm cable, connect the other end of the 75-ohm cable to the RP input of 
analyzer, and connect the 50-ohm cable from the low-pass filter to the 50-ohm 
side of ^e minimum loss adapter. 
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HP &640B 
Signal Ganarator 




RF OUTPUrf 

^ 10 dB Attenuator 

f 

9 Adapter 



HP 8590A 
Spectrum Analyzer 




300 MHz 
Low Pass Filter 

Figure 1-3. Spurious Response— Second Hamumc Distortion Test Sc^^p 



Press the following analyzer keys: 

1 PRESET I (wait until preset is complete) 

lfrequen cy) m fn fn 

(PEAK SEARChI [MARKER -.CF) 

I SWEEP BW ] [RES BW] CD fkHzl 

[VJD BW] [T) ® ® ® 
rAMPUTUPE 1 fn fol l-dBm1 
[ATTEN] \J} fdi] 

{ DISPLAY ] pISPLAY UNE] (D d] CE f^5im| 
[mkr H [MARKER - STEP] 

1 FreQUENCY] 



4. Press the analper UP arrow key to step to the second harmonic. The second har- 
monic, which is at 600 MHz, should be below die display line. 

5. Set the signal generator to output a 2-MHz, -45 d&n, CW signal. 

6. Press the following analyzer keys: 

I frequency] [center FREQ] (D 

I SPAN I (T) [life] 

[peak search! [MARKER-^] 

|mkr-k1 \mABKER STEP] 

I frequency) 



) 1 



)) 
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7. Presis the analyzer UP arrow key to step to the second harmonic. 

Set the displayed center frequency by pressine; 

[ FREQUENCY] fal fMHzl 

The second harmonic, at 4 MHz, should be below the display line. 

Test Procedure - Third-Order Jntermodulatlon Distortion 

1. Set two signal generators so each outeuts a 30-Mtfa, -20 dBm, CW signal. Set 
the AM and FM controls OFF and the KF controls ON. 

2. Connect the ^uipment as shown in Figure 1-4. If your analyzer has Option 001 
(75-ohm RF input), connect tiie 75-ohm side of the minimum loss adapter to the 
75-ohm cable, ronnect the other end of the 75-ohm cable to the RF input of the 
analyzer, and connect the 50-ohm side of tiw minimum loss adapter to the Direc- 
tional Bridge. 

3. Press the following analyzer keys: 

[ PRESET] (wait until preset is complete) 

[FREQUENC VimiTlfMFS) 

fspari m f o) IT! rkHTj 

[ SWEEP 8W ] [RES BW] (D (0) 

[ AMPUTUDE] [ATTEN] ® 0 
[ AMPUTUPE 1 fn fO) 1 

4. Adjust the frequency of both signal generators until signals are two divisions 
apart and centered on the analyzer display (CRT). Adjust generator output levels 
to -30 <®m, as displayed on the analyzer. Refer to tiie example display shown in 
Figure 1-5. 

5. Press the following analyzer keys: 

[ SWEEP BW 1 [RES BW] CD 
[VID BW] m (Tj 

[ DISPLAY ] [DISPLAY UNE] Q] ® ® PdB?;^ 

6. Referring to Figure 1-5 and the analyzer display, locate the third-order distortion 
products, which are approximately three dmsions on either side of the signal 
generator fundamentals. The third-order distortion products (2f2 - fi or 2fi - fa) 
must have an amplitude of less tiian -70 dBc. 

Note: If the intermodulation products can’t be located, increase generator output 
levels by 10 dB, as shown on the CRT. After the products have been identified, 
reduce tiie generator output levels to -30 dBm. The third-order distortion prod- 
ucts should disappear on the analyzer display. 
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7. Although second-order intermodulation distortion products are not included in the 
analyzer electrical specifications, you can verify them at this point. Press the fol- 
lowing analyzer keys: 

|~FREQUENCY| (Tj fMHz| 

[ SWEEP Bw ) [RES BW] @ flSiri 

8. Referring to Figure 1-5, locate die second-order distortion products (f 2 - ft), 
which are near the left side of the analyzer display. The second-order intermodu- 
lation products should be more dian -70 dBc. 

9. Press the following analyzer teys: 

1 FREQUENCY] (T) fwlSi 

LSWEEP BW ] [RES BW] CD CD 

10. Check for a second-order distorfion product between ft + f 2 signals. The product 
should be more than -70 dBc. 



Note: You can temporarily increase generator ou^ut levels by 10 dBm to help 
identify the second-order intermodulation responses between fi + f 2 . 



HP 8640B 
Signal Ganarator 



HP 8640B 
Signal Qanarator 




RF OUTPUT 
10 dB AHaouator ^ 



f 



Adapter Q 



RF OUTPUT 
10 dB Attenuator 

Adapter 



HP 8590A 
Spectrum Analyzar 




Figure 1-4. Spurious Response— Third-order Intermodulation Distortion Test Setup 
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Residual Response Test 

Residual response is chected by terminating the RF input of the anal^er, setting input 
attenuation to 0 dB, and measuring any residuals across the instrument’s input fre- 
quency range. The analyzer CRT is used to make the measurements. 

Specification 

Residual Responses: 

< -95 dBm with 0-dB input attenuation and no signal present at input. 

Equipment 

SO-ohm Termination HP 11593A 

Equipment for Option 001 

75-ohm Termination HP 11652-60010 

Test Procedure 



Note: The following procedure requires approximately 30 minutes to complete with the 
frequency step size and span given. 

1. Connect the 50-ohm termination to the analyzer RF input, if your analyzer has 
Option 001 (75-ohm RF input), connect the 75-ohm termination to the RF input 
instead. 



2 . 



3, 



4. 

5. 



Press the following analyzer keys: 

[ PRESET ] (wait until preset is complete) 

I FREQUENCY] (T) fsl fwitel 
t SPAN l (TKTi fMHT) 

I amputude"] fT| (n 
[ATTEN] 

1 sweep bw ] [RES BW] CE nsiri 
[VID BW] 

1 DISPLAY I pISPLAY UNE] CD CD l-OBmj 



[ frequencyI [cf step SIZE] CD CD 



Press analyzer Ll^GJ and [SINC3.E SWEEP] keys, and wait for sweep comple- 
tion. Look for any residual responses at or above ^e display line on the analyzer 
CRT. If a residual is suspected, press the [SINGLE SWEEP] key again to deter- 
mine if the response persists. A residual will persist on repeated sweeps, but a 
noise peak will not. Any residual responses must be at or below tiie display line. 



Press the analyzer UP arrow key to step to the next higher center frequency, 
which is 45 MHz above the last setting. Repeat Step 3. 



Repeat Steps 3 and 4 until the complete analyzer frequency range has been evalu- 
ated (i.e., until you reach the maximum frequency of 1.510 GHz). This requires 
33 additional frequency steps. There should be no residual responses at or above 
the display line at frequencies below 1500 MHz. 



)) 



)) 
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Reference Level Accuracy Test 

A 30-MHz CW signal is passed through a 10-dB stqf» attenuator to tiie analyzer RF 
input. Analyzer logarithmic IF gain is adjusted by setting the displayed log scale refer- 
ence level to correspond to the attenuation value selected on the step att^uator. The 
difference between the displayed signal level on the CRT log scale and the attenuator 
setting is used to determine the accuracy of the selected reference level. 

Specification 

< ±1.75 db for +30 to -120 dBm range (0- to 60-db attenuation) 

< ±1.25 dB for 0 to -120 dBm range (10-dB a^nuation) at any fixed frequency 

< ±0.5 dB for 0 to -59 dBm range (10-dB attenuation) at any frxed frequency 

Equipment 



Signal Generator HP 8640B 

Step AttenuatorJjcalibrated at 30 MHz) HP 355D-H82 

Adapter, BNO#Vo BNC(m) HP 1250-im 02-/ L 

Adapter, Type N(m) to HNC(f) HP 1250-0780 

BNC Cable, 20 cm (9 in) HP 10502A 

BNC Cable, 120 cm (48 in) HP 10503A 

Additional Equipment for Option 001 

(f Minimum Loss Adapter, 75- to 50-ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(f) HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 



Test Procedure 

1. Set the signal generator to output a 30-MHz, -10 dBm, CW signal. Set the AM 
and controls OFF and RF control ON. 

2. Set step attenuator to 0 dB of attenuation. 

3. Connect the equq>ment as shown in Figure 1-6. If your analyzer has Option 001 
(75-ohm RF it^ut), connect the 75-ohm side of the minimum loss adapter to the 
75-ohm cable, connect the other end of the 75-ohm cable to tiie RF input of the 
analyzer, and connect the 50-ohm cable from the step attenuator to the 50-ohm 
side of minimum loss adapter. 






I 

I 
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4. Press the following analyzer keys: 

[PRESET] (wait until preset is complete) 

LFREQUEN CY) fT| (Tj 

I PEAK SEARCH ] 

[MARKER NORMAL] 

^iONAL TRACK] 

[SPAN 1 m fo] pan 
[^EEPBw] riffis Bwi (Ti nari 

\yjD Bw] CE ® © 

1 AMPUfUpn (T| fo1 [ ^dSm 1 

[ATTEN] (n fdi] 

[LOG dB/DIV] (jD CiD 

5. Lo<^te the input signal on the analyzer display. Adjust the generator output level 
until displayed signal trace on CRT is one graticule division down from the refer- 
ence level (i.e., -11 dBm). 

6. For each spectrum analyzer reference level and step attenuator setting given in 
Table 1-4, measure the deviation from one division below reference level using 
the analyzer log scale display. Record this deviation on a copy of the test record, 
taking into account the step attenuator c alibration accuracy. Analyzer reference 
level is set by pres sing the [ amputude") key, and t hen sp ecifying the desired 
level (e.g., Q] L^Bm] for -10 dBm, or CD CE for +10 dBm). 



HP 8640B 
Signal (tenarator 




9 Adaptar 

t 

Adapter 



HP 35SC/3S5D 
Stap Attenuator 




HP 8590A 
Spectrum Analyzer 




RF INPUT 



001 and 002 
add 75£1 minimum 
loss adapter 
75A cable 
and adapters 



Figure 1-6. Reference Level Accurocy Test 5erap 
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Table 2-4. Rt>ference Level Accuracy Settings 



KEFERI^CE 
LEVSL S0UI112 
(dBm) 


Step Attenuator 
Setting 
(dB) 


-10 


0 


-20 


10 


-30 


20 


-40 


30 


-50 


40 


-60 


SO 


-70 


60 


-80 


70 


-90 


80 


-100 


90 



Attei^tipiK > reference level settings are positive (+). Attenuations < reference level settings are 
of **^01 «*s“plet 9*99 dB calibration for a 10-dB attenuator setting represents an error 
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Scale Fidelity Test 

Hiis test is performed in two parts. The first part measures log scale fidelity; the sec- 
ond part checks linear scale fidelity. Both procedures use the same test method. 

A 30-MHz, CW signal is passed through a 10-dB step attenuator to the analyzer RF 
input. The generator output level is adjusted to place the signal peak at the sel e cte d 
analyzer reference level. The signal amplitude is ften reduced using the step attenu- 
ator. The scale fidelity figure is determined by calculating the error between the actual 
displayed and theoretical amplitude levels. The calculations are performed using the 
analyzer marker ampUtude difference function and the selected attenuation value. 

Specification 

Log hicremental Accuracy 

< ±0.1 dB/dB change over 70-dB range 
Log K^imum Cumulative Error 

±0.75 dB maximum over -60 dB range from reference level 
±1.0 dB maximum over -70 dB range from reference level 
linear Accuracy 

< ±3% of refemce level setting 

Equipment 



Signal Generator HP 8640B 

10-dB Step Attenuator (calibrated at 30 MHz) HP 355D-HS2 

1-dB Step Attenuator (calibrated at 30 MHz) HP 355C-H80 

Adapter, BNC(f) to BNC(m) HP 1250-1288 

Adapter, Type N(m) to ENC(f) HP 1250-0780 

BNC Cable, 20 cm (9 in) HP 10502A 

BNC Cable, 120 cm (48 in) HP 10503A 

Additional Equipment for Option 001 

Minimum Loss Adapter, 75- to 50-ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(f) HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 



Test Procedure - Log Scale Fidelity 

1. Set the signal generator to output a 30-MHz, 0-dBm, CW signal. Set the Counter 
control to INT ON, AM and FM controls OFF, and RF control ON. 



2 . 



Set the 10-dB step attenuator to 0 dB. 
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To^ 1-S. Log SadeFIdd^ Test S&Aigs 



Attenuator 

Setting 

(M) 


Mtnlnntmi 

Amplitude 

CdB) 


Maxtaanm 

Amplltnde 

(OB) 


0 


0 


0 


10 


92S 


10.75 


20 


i90S 


20.75 


30 


2925 


30.75 


40 


3925 


40.75 


50 


4925 


50.75 


60 


5925 


60.75 


70 


69D0 


7L00 



Table 1^6. Linear Scale Fidelity Test Settings 



Attenuator 


Minimnni 


Maxlnuim 


Setting 


: AmpUtade 


Value 


(dB) 


(mV) 


(mV) 


0 


< -223^6 


-223.6 


6 


10521 


118.49 


12 


4921 


62.59 
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Frequency Drift Test 

A 300 CW signal is aj^lied to the anafyzer RF input After centering the signal on the 

analyzer display (C^T^ for five minutes, the marher delta function the analyzer is used to 
determine frequency drift over a five-minute period. The spectrum analyzer must be vrarmed 
up for a minimum of two hours prior to r unning this test 

Specification 

Frequency drift; 

<50 IdtL^ve minutes after two-hour wammp and five minutes after setting center 
frequency 



Equipment 



Signal Generator HP 8640B 

BNC Cable 120 cm (48 in) HP10503A 

Additional Equipment for Option 001 

Minimum-Loss Adapter, 75 ohm to 50 ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(f) HP 1250*1158 

Adapter, BNC(Q to SMA(m) HP 1250-1200 



Test Procedure 

Note: Be sure the unit is warmed up as described in specifications before performing the 
frequency drift test This is needed to ensure an accurate evaluation of instrument operation 
and calibration. 



1. Set the signal generator to output a 300 MHz, -10 dBm, CW signal Set the AM and 

FM controls OFF, RF control ON, and Counter Mode to LOCK. 



Z Connect equipment as shown in Figure 1-8. Ifyour analyzer has Option 001 (75 ohm 
RF input), connect the 75 ohm side of TniTn’nrnin loss adapter to the 75 ohm cable, 
connect the other end of the 75 ohm cable to the RF input of the analyzer, and connect 
the 50 ohm cable from the signal generator to the 50 ohm side of the minimum-loss 
adulter. 









3. Press the following analyzer kej^: 

(wait until preset is complete) 
® ® ® IWBzl 
ISPWgl [H @ fHHz] 

IPEAK SEAftCHl 
gicron. TRACKi 

[ft ^ (01 (gg| 






)) 
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( 



(( 



4. Wait 5 minutes, then press the foBowing analyzer keys; 

(PEAK SEARCHI [MAFIKER DaTA] 

WtBt 5 minutes, accurate^ timing the period tmng a timepiece. Press: 

(FEWraaRCHl 

Read the marker delta &equency. Drift should not exceed 50 kHz plus a span accuracy 
of ±03 kHz per graticule division. 

Note: drift contribution provided the signal generator is negligible, provided the 
critical verifications in recommended test equ^ment (Table 1-2) are satisfied. 



HP B590A 
Spectrum Analyzer 




RF INPUT 



HP 8640B 
Sienal Generator 




I RF OUTPUT 
□ Adapter 



Figure 1-8. Frequency Test Setup 



r 
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Resolution Bandwidth Switching Test 

In tiiis test, the analyzer calibration (CAL Output) signal is applied to the RF input. 
The deviation in displayed peak signal amplitude for each IF resolution bandwidth fil- 
ter is measured using the peak search function. 

Specification 

Resolution Bandwith Smtching (Amplitude Variation) 

< ±0.25 dB for 3*kHz to 3-MHz range 



Equipment 

BNC Cable 120 cm (48 in) HP 10S03A 

Equipment for Option 001 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Test Procedure 



1. Connect the BNC cable from the CAL ouq>ut to die RP input of the analyzer. 

2. Press the following analyzer keys: 

[ PRESET ] (wait imtil preset is con^lete) 

[ FREQUENCY! (Tl fT| Pb) (Mtin 

[SPAN 1 rnm fMHzi 

I PEAK SEARCH 1 
ISIQNAL track! 

I SPAN 1 CD (D rkHTI 
[ SWEEP BW 1 [RES BW] (J) fid^ 

[VED BW] CD 

I AMPLITUDE 1 m f0l t -dBm 1 
[LOG dB/DIV] CD (^ 

3. Note the marker amplitude displayed on the analyzer. This is die reference level 
that will be used to evaluate amplitude deidadon in the following steps. Record 
the amplitude reference measurement on a copy of the test record given in 
Table 1-7. 

4. Press the following analyzer keys to select die next resolution bandwidth indicated 
in Table 1-7: 

[ SWEEP Bwl [RES BW] CD CD [kHzj 

Read the marker amplitude deviation from the reference level that was deter- 
mined in Step 3, and record this in Table 1-7. The maximum allowable marker 
deviation is ± 0.25 dB. 




Ferformance Verification 



5. Repeat Step 4 for each of the remaining res^i^ition bfmdv^ths and spans indi* 
cated in Table 1-7. The maximum marker deviation allowed is ± 0.25 dB. 



Table i-7. Resolution Bandwidth Switching Test Record 





RewrfuUoti 

Bandwidtii 


Span 


Allowable 

Deviation 




3kHz 


SO kHz 






10 kHz 


SO kHz 


± 0.25 dB 




30 kHz 


SOOkHz 


± 0.25 dB 




100 kHz 


SOOkHz 


^ 0.25 dB 




300 kHz 


S MHz 


± 0.25 dB 




1 MHz 
3 MHz 


5 MHz 
10 MHz 


± 0.25 dB 
± 0.25 dB 
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Gain Compression Test 

A signal generator and a synthesizer are used to input two signals to the analyzer input 
mixer via a directional bridge. The synthesizer is set to output an 80-MHz, -24 dBm, 
CW signal through the directional bridge, which has a 6-dB loss. This signal must be 
at least 20 dB below the analyzer’s compression-level threshold, which is -10 dBm. 

The signal generator is set to ou^ut a 100-Mffe, 0-dBm, CW signal at the directional 
bridge’s load connector. 

First, the signal generator and synthesizer output levels are calibrated using a power 
meter. The synthesizer output is then connected to the bridge and measured by the 
analyzer to establish a reference level for the test Next the signal generator is con- 
nected, and the synthesizer is disconnected, for the compression-level evaluation. The 
analyzer’s marker delta function is used to determine the resulting compression level. 

Specification 

Gain Compression 

RF Input <1 dB for -10 dBm total power at input mixer 

httemal IF <1 dB when signals are higher than reference level and total power at 
input mixer is -20 dBm 



Equipment 

Synthesizer HP 3335A 

Signal Generator HP 8640B 

Directional Bridge HP 8721A 

Power Meter HP 436A 

Power Sensor HP 8484A 

BNC Cable 120 cm (48 in) (4 required) HP 10503A 

Additional Equipment for Option 001 

Minimum Loss Adapter, 75- to 50-ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(f) HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 



Test Procedure 

1. Set the signal generator to output a 100-MHz, CW signal. Connect the signal 
generator to the REFLECTED power connector of the directional bridge, as 
shown in Figure 1-9. Use the power meter or power sensor to set the signal gen- 
erator output level to 0 dBm, measured at the LOAD connector of the directional 
bridge. Temporarily disconnect the signal generator from tiie directional bridge. 
Terminate the RER-ECTED port with a 50-ohm load. 



1-28 




P«rfonnaiice VerijRcatioa 



2. Set &e synthesizer to output an 80-MHr, CW signal. Connect the BNC cable to 
the synthesizer RF ouQ)ut. Use a power meter and power sensor to set die 
Syndwste oiaput level to -24 dBm at die free end of the BNC cable. Omnect 
the synthesizer to die SOURCE connector of the directional bridge, as shomi in 
Figure 1-9. 

3. Connect the analyzer to the LOAD connector of the directional bridge, as shown 
in Figure 1-9. If your analyzer has Option 001 (75-ohm RF input), connect the 
75-ohm side of the minimum loss adapter to the 75-ohm cable, connect the 
other end of the 75-ohm cable to the RF input of the analyzer, and connect the 
50-ohm cable from the directional bridge to the 50-ohm side of die minimum 
loss adapter. 

4. Press the following analyzer keys: 

[PRESET] (wait until preset is complete) 

[ FREQUENCY] fT) (Tj fMfe) 

fs^ fnroifwssi 

[PEAK SEARCH] 

[sTgnal track] 

[SWEEP BW J [RES BW) (D fMffi] 

[VID BW] d] CH ® ® 

LAMPUTUPE] [UX5 dB®IV] (13 (^ 

PVIARKER DELTA] 

5. Reconnect the signal generator to the REFLECTED connector of the directional 
bridae. Note the markb: delta readout on the analyzer display. The maricer delta 
amplitude change should not exceed 1 dB. 
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Figure 1-9. Gain Compression Test Setup 



)) 



ii 
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Perfi>m(mce Verjficatwn Test &ec&r4 (1 ef 2) 

He^tt-Padtard Company Tested by: 

HP Model 8590A Date: 

Spectrum Analyzer 10 kHz to 1.5 OHz Serial No. 



Test Description 


Results 


Min. 


Actual 


Max. 


Sweep Time Accuracy 








20 ms 


14.0 ms 




18.0 ms 


50 ms 


35.0 ms 




45.0 ms 


100 ms 


70.0 ms 




90.0 ms 


500 ms 


350.0 ms 




450.0 ms 


1 s 


700.0 ms 




900.0 ms 


10 s 


7.0 s 




9.0 s 


50 s 


35.0 s 




45.0 s 


100 s 


70.0 s 




90.0 s 


Noise Sidebands 








>-65 dBc down 








Spurious Response 








2nd haraionic <-105 dBm 








3rd-order distortion <-70 dBc 








(2nd-order products >-70 dBc) 








Residual Response 








Residuals ^ -95 dBm 








Reference Level Accuracy 








-10 dBm 




Reference level 




-20 dBm 




dB 




-30 dBm 




dB 




-40 dBm 




dB 




-50 dBm 




dB 




-60 dBm 




dB 




-70 dBm 




dB 




-80 dBm 




dB 




-90 dBm 




dB 
















Performance Veriikation Test Record (2 2] 

Hewlett-Packard Conqjany Tested by: 

HP Mode! 8590A Date: 

Spectrum Analyzer 10 kHz to 1.5 GHz Serial No, 



Test Description 


Results 


Min. 


Actual 


Max. 


Log Scale Fidelity 








0 dB 


0 dB 


Reference level 


0 dB 


10 dB 


9.5 dB 


dB 


10.5 dB 


20 dB 


19.5 dB 


dB 


20.5 dB 


30 dB 


29.5 dB 


dB 


30.5 dB 


40 dB 


39.5 dB 


dB 


40.5 dB 


50 dB 


49.5 dB 


dB 


50.5 dB 


60 dB 


59.5 dB 


dB 


60.5 dB 


70 dB 


69.2 dB 


dB 


70.8 dB 


Linear Scale Fidelity 








0 dB 


- 223.6 mV 


Reference level 


-223.6 mV 


6 dB 


105ill mV 




111.49 mV 


12 dB 


49,21 mV 




62,59 mV 


Frequency Drift** 








<50 kHz per 5 minutes 








Resolution Bandwidth Switching 








3 kHz 




Ref. 




10 kHz 




dB 




30 kHz 




dB 




100 kHz 




dB 




300 kHz 




dB 




1 MHz 




dB 




3 MHz 




dB 




Gain Concession 








<1.0 dB 


























CHAPTER 2 



ADJUSTMENTS 



Introduction 

The procedures in this chapter adjust the analyzer’s electrical performance to the speci- 
fications of Table 1-1 in the Installation Manual (HP Part Number 08590-90003). 

To fully calibrate the analyzer, all seven adjustments listed in Table 2-1 must be com- 
pleted in the order shown. If one or more analyzer assemblies have been replaced or 
repaired, the relevant adjustment procedures should be done before performance test- 
ing the instrument. The internal CAL FREQ, CAL AMPTD, and CAL YTO DELAY 
must also be run. 

All adjustments require access to the interior of the analyzer. 

"warning I 

The analyzer contains potentially hazardous voltages. Refer to the 
safety symbols prodded on the analyzer and the general safety instruc- 
tions in this manual before operating the unit with the cover removed. 

Ensure that safety instructions are strictly followed. Failure to do so 
can result in severe or fatal injury. 



Table 2-1. HP 8590A Spectrum Analyzer Adjustments 



Adjusrinent Name 


Affected Assembly 


Second Con^ner LO and Bandpass 
Adjustment 


Second Converter A5 


Third Conveiter LO and CAL Output 
Adjustment 


Third Converter A9 


Second IF Bandpass Ampliher and 
Bandpass Filter Adjustment 


Second IF AlO 


Step Gain Assembly RF Gain Adjustment 


Step Gain A12 


Step Amplifier Gain Adjustment 


Step Gain A12 


Log Amplifier Log and Linear 
Adjustment 


Log Amplifier A14 


Crystal and LC Bandwidth Filter 
Adjustments 


Bandwidth Filter No. 1 
All and Bandwidth 
FUter No. 2 A13 
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Before You Start 

There are three things you must do before attempting the adjustment procedures in this 
chapter: 

1. Remove the analyzer’s dust cover. Familiarize yourself with the safety symbols 
marked on the analyzer and the general safety instructions and symbol definitions 
given in the front of this manual. 

2. Plug the analyzer into the ac power mains. Switch the analyzer on and let it 
warm up. If the analyzer has been stored at least 2 hours in an area where the 
ambient temperature is within the specified operating range (0 to 55 "C), a 
30-minute warmup is required. If the storage temperature was less than 0“C, 
warm up the analyzer for at least 2 hours. 

3. Read the rest of this section before you start any of the adjustment procedures. 

Test Equipment You’ll Need 

Table 1-2 lists the recommended test equipment needed to maintain and adjust the 
analyzer. Each adjustment procedure includes a list of the equipment and accessories 
required for that adjustment. Although Hewlett-Packard equipment is recommended, 
equivalent equipment may be used provided it meets the critical specifications shown 
in Table 1-2. 

Adjustment Tools 

For adjustments requiring a nonmetallic tuning tool, use fiber tuning tool, HP Part 
Number 8170-0033. Never try to force an adjustment control in the analyzer. This is 
especially critical when tuning slug-tuned inductors and variable capacitors. 

Abnormal Indications During Adjustment 

If the indications received during calibration do not agree with the normal conditions 
given in the adjustment procedures, a fault exists in your analyzer. The fault should be 
repaired before proceeding with any further adjustments. Refer to the troubleshooting 
and repair information in Chapter 5. 

Periodically Verifying Calibration 

The analyzer requires periodic verification of operation. Under most conditions of use, 
you should test Ae an^yzer at least once a year. To fully verify analyzer operation 
and calibration, you should run the entire set of performance tests indicated in Chap- 
ter 1. When test results show proper operation and calibration, no adjustments will be 
needed. However, if test results indicate the instrument doesn’t meet specifications, the 
cause should be determined and rectified. Refer to Chapter 5 before attempting 
recalibration. 



) 
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Second Converter LO and Bandpass Adjustments 

The second converter LO is adjusted for 1728.7 MHz, and the bandpass filter is ad- 
justed for a 2050-MHz bandpass. 

Equipment 

Frequency Counter HP 5342A 

Comb Generator HP 8406A 

Test Cable, SMC(f) to BNC(m) HP 11592-60001 

Adapter, Type N(m) to BNC(f) HP 1250-0780 

Adapter, SMC(f) to SMC(f) HP 1250-1113 

Adapter, SMC(m) to SMC(m) HP 1250-0827 

Adapter, SMC(m) to BNC(m) HP 1250-0831 

BNC Cable, 120 cm (48 in) HP 10503A 

Additional Equipment for Option 001 

Minimum Loss Adapter, 75- to 50-ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(0 HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 

Adjustment Procedure 

1. Set equipment as follows: 

Frequency Counter; 

Range 1750 MHz 

Sample Rate Full CCW 

Comb Generator: 

Comb Frequency 100 MHz 

Interpolation Amplitude OFF 

2. Press the following aneilyzer keys: 

[ PRESET 1 (wait for preset to complete) 
fFBEQUENCY) (Tj (T| (T1 (mI^ 

[ SPAN 1 rn fT| (T| 

[ AMPUTUbe^ [2] [-dBml 
[ATTEN] Cl]® 
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HP 8590A 

Sp«otrum Analyzer 



_ To A6J3 
\ I 1728.6MHz 



■oeHaS 

nnaDi 




□□□ ■ 
ooeocD ggg S 



Adapter 
SMCm to 
BNC{m) 



Adapter 
to 

SMC(m) 



RF INPUT 



HP 6342A 

Frequency Counter 




•O* 

■ ■ 

O Q 



S Adapter 

(NH Type to BNC> 



Test Cable 

HP B406A 
Frequency Comb 
Generator 

/ \ 



OUTPUT 




Figure 2-1. Second Converter LO and Bandpass Adjustment 

3. Connect the equipment as shown in Figure 2-1. Connect the coimter to the sec- 
ond LO test jack A5J3 at the top of Second Converter Assembly AS. Connect the 
comb generator to the analyzer RF input. 

If your analyzer has Option 001 (75-ohm RF input), connect the 75-ohm side of 
the minimum loss adapter to the 75-ohm cable, connect the other end of the 
75-ohm cable to the RF input of the analj^er, and connect the 50-ohm cable 
from the comb generator to the 50-ohm side of the minimum loss adapter. 

4. Adjust the second LO frequency adjustment A5C4 for 1728.7 MHz. Use an Allen 
wrench through the center of the drilled-out 5/16-inch nut driver to enable the 
nut to be tightened without shifting frequency. 

5. Set the comb generator for a 100-MHz comb. 

6. Center the 300-MHz comb tooth with the RPG as necessary. Press the following 
analyzer keys: 

(SPAN) [T] (5) 

1 SWEEP/BW 1 [RES BW] (X) ® d] 

7. Loosen the lock nuts on A5C1 and A5C2. Very carefully turn their tuning screws 
clockwise imtil they are bottomed on the cavity. 
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8. Turn the A5C1 and A5C2 tuning screws one turn counterclockwise and lightly 
tighten their lock nuts. 

9. Loosen the lock nu t on A5C3 an d adjust the A5C3 tuning screw for peak signal 
on the CRT. Press 1 amputud^ [LINEAR] for best resolution while making final 
adjustments. It may also be necessary to increase amplitude on the CRT to see 
the signal. 

10. /^just the A5C1 for peak signal on the CRT. Reduce the REF level as necessary 
to keep a signal on the CRT by pressing l^PUTUpr) and then the up arrow key 
(or use the numeric keypad). 

11. Adjust the A5C2 for maximum signal on the CRT. Again it may be necessary to 
reduce the REF level to keep the signal on the CRT. 

12. As tuning is completed, carefully tighten the lock nuts on the A5C1, A5C2, and 
A5C3 so that the signal level does not change on the CRT. 

13. Adjust the A512 second mixer match adjustment for maximum signal on the 
CRT. 

14. Check the second LO frequency for 1728.7. If the frequency error is greater than 
±0.5 MHz, repeat the procedure, beginning with Step 4. 
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Third Converter LO and CAL Output Adjustment 

The third converter LO power is adjusted for -20 dBm ± 1.0 dB CAL output. The 
third LO frequency is checked for 299.9 MHz ± 300 kHz. 



Equipment 

Signal Generator HP 8640B 

Low Pass Filter, 300-MHz Telonic TLP 300-4AB 

Power Meter HP 436A 

Power Sensor HP 8482A 

Adapter, Type N(m) to BNC(f) (2 required) HP 1250-0780 

Adapter, Type N(f) to BNC(m) HP 1250-0077 

BNC Cable, 120 cm (48 in) (4 required) HP 105 03 A 

Additional Equipment for Option 001 

Minimum Loss Adapter, 75- to 50-ohm HP 08558-60031 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adapter, SMA(f) to SMA(f) HP 1250-1158 

Adapter, BNC(f) to SMA(m) HP 1250-1200 

Adjustment Procedure 

1. Set the signal generator as follows: 

Output Level -20 dBm 

Frequency 299.9 MHz 

AM and FM OFF 

RF ON 

Counter Mode INT 



2. Press the following analyzer keys: 

[ PRESET I (wait for preset to complete) 

[ FREQUEtsICYj [T] (J) Q (j] (MH|) 

I SWEEP/BW") [RES BW] CD [MHz] 

I AiMPLifub¥ 1 rn roT) Meml 

[LINEAR] 

3. Connect the equipment as shown in Figure 2-2. Connect the analyzer CAL output 
to the RF input jack. 

4. Press I frequency] and use the RPG to center the 299.9-MHz Third LO signal on 
the CRT. 

5. Adjust the A9L1 third converter FREQ adjustment for maximum signal 
amplitude. 
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6. Tune the signal generator to the frequency of the third converter LO (299.9 MHz 
± 300 kHz). 



HP 8S90A 
Spectrum Analyzer 




1 



HP 8640B 
Signal Generator 




10-dB Calibrated 
Step Attenuator 




300 MHz 
LPF 



Figure 2-2. Third Converter LO and CAL Output Adjustment 

7. Connect the signal generator through a 300-MHz LPF to the calibrated step at- 
tenuator. Set the step attenuator to 20 dB. Connect the power meter input to the 
other side of the attenuator, as shown in Figure 2-2. 

8. Set the signal generator output level for -20 dBm ± 1.0 dB on the power meter. 
Leave the signal generator set at this level. 

9. Connect the reference signal from Step 8 (attenuator output) to the analyzer RF 
input connector. 

10. Set the signal from the signal generator t o a convenien t reference level on the 
analyzer display by pressing the analyzer [ amplitude^ key and using the RPG. 

11. Adjust the A9R4 third converter calibrator level adjustment to the reference level 
(signal amplitude set in Step 10). 

12. Connect the analyzer CAL output to the counter input of the signal generator. Set 
the signal generator counter mode to EXT EXPAND XIO. The third LO frequency 
should read 299.9 MHz ± 300 kHz. 
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Second F Bandpass Amplifier and Bandpass Filter 
Adjustment 

The second IF 321.3-MHz bandpass amplifier and 321.3-MHz bandpass filter are ad- 
justed for maximum signal amplitude. 

Equipment 



Signal Generator HP 8640B 

Adapter, Type N(f) to BNC(m) HP 1250-0077 

Test Cable, SMC(f) to BNC(m) HP 11592-60001 



Adjustment Procedure 

1. Press the following analyzer keys: 

[ PRESET ] (wait for preset to complete) 

[ FREQUENCY] (T) C?] © 

[ SWEEP/BW 1 [lyES BW] CD 
[ AMPUTUDE 1 [T] [O] [-dBml 

[ATTEN] ® CiD 

2. Set the signal generator to output a 321.3-MHz, -35 dBm, CW signal. 

3. Remove the W15 blue cable from the second IF BPF input, AlOJl. Connect the 
signal generator through the test cable to AlOJl, as shown in Figure 2-3. 

4. Adjust bandpass filter capacitors AlOCl , A10C2, and A10C3 on the second IF 
assembly fully counter-clockwise. Press [Amplitude ] and adjust the RPG as nec- 
essary for an on-screen display. 

5. Adjust the AlOCl for maximum si gnal amplitude. Make fin al adjustments by 
pressing the analyzer [ AMPLITUDE"] [LINEAR] keys. Use the I amplitude ] setting 
to keep the signal on the top half of display. 

6. Adjust the A10C3 for maximum signal amplitude. There may be a double peak; 
tune past the first peak to the second peak. The displayed signal will peak, fall 
off, and dien peak again. 

7. Repeat Steps 5 and 6, adjusting the AlOCl and A10C3 for maximtim amplitude. 

8. Adjust the A10C2 for maximum signal amplitude. There may be a double peak; 
tune to the second peak. Reduce the signal generator input level to keep the sig- 
nal on the display. 




Adjustments 



Note: The value of the AlOI^ is set at the factory. Its adjustment has very little effect 
on the signal or performance of the analyzer. In turn, A10L2 doesn’t require adjust- 
ment since the position of its core is not critical. 



HP 8640B 
Signal Generator 



To A10J1 




HP 8S90A 
Spectrum Analyzer 




RF OUTPUT 



Ad»t*r 
(N TVp* 
to BNC) 






Tost Cablo 



Figure 2-3. Second IF Bandpass and Bandpass Filter Adjustment 



Adjastments 



Step Gain Assembly IF Gain Adjustment ^ 

The IF gain (sensitivity) of the step gain assembly is adjusted by injecting a 21.4 MHz signal 
at A15XA9. The Third Converter Assembly is removed and replaced with a special extender 
board, used to inject the 21.4 MHz signal generator output. 

Equipment 



Signal Generator HP 8640B 

Power Meter HP436A 

Power Sensor HP 8482A 

Adapter, Tjpe N(m) to BNC(f) HP 1250-0780 

Adapter, T^pe N(Q to BNC(m) HP 1250-0077 

Adapter, BNC(f) to alligator dips (short leads) HP 8120-1292 

BNC Cable, 120 cm (48 in) (2 required) HP 10503A 

Special Extender Board (w/51.1 ohm resistor) HP 08505-60109 

w/HP 0757-0394 



Note: To make the special extender board, solder a 51.1 ohm resistor from pin 1 (GNX>) to 
pin 5 of a standard extender board, HP Part Number 08508-60109. Leave the resistor leads 
long enough for easy coimection of clip leads. 



Adjustment Procedure 

1. Press the following analyzer keys: 

fFRESm 
(SP3CTH @ |Hz) 

I5WEEP7BWI IRES BW] @ 

(CAP [CORRECT OFF/on] ^ffr 
[HKR] [MARKER NORMAL] 



) 



2. Connect the output of the HP 8640B through adapters to the HP 8482A power sensor. 
Adjust the power for -11 dBm. 

3. Remove the A9 assembfy and insert the special extender board. Connect the output of 
the HP 8640A across the 51.1 ohm resistor on the extender board using the 
BNC-to-dip-lead adapter. The red lead (center conductor) should be connected to 
extender board pin 5, and the black lead should be connected to pin 1. Ensure that the 
cable is run straight up at least 10 inches from the extender board to avoid pickup of 
unwanted signals. 

4. '■ 'Seethe signal generator frequency for peak amplitude on the CRT display 

5. Adjust the A12R4 gain (overall IF gain) adjustment for marker level of 0 dBm. 

6. Remove the special extender board and replace the A9 assembly. Perform CAL AMP 
routine. 



) 
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Step Amplifier Gain Adjustments 

Amplifier gain steps of jO dB, 20 dB, and 40 dB are adjusted. 

Equipment 



Signal Generator HP 8640B 

Power Meter HP 436A 

Power Sensor HP 8482A 

10-dB Step Attenuator HP 355D-HS2 

Adapter, Type N(m) to BNfC(f) HP 1250-0780 

Test Cable, SMC(f) to BNC(m) HP 11592-60001 

Adapter, SMC(m) to SMC(m) HP 1250-0827 

BNC Cable, 120 cm (48 in) (2 required) HP 10503A 



Adjustment Procedure 



V 





Press the following analyzer keys: 

[ PRESET ] (wait for preset to complete) 

[ FHEQUENCY] [T] ® 

[PEAK SEARcTTl [NEXT PEAK] 

[SIGNAL track] 

[SPAN] m f0l 

[ sweep; BW ] [RES BW] OD t^Hz] ^ 

[ SWEEP/BWl [VID BW] CD [MHz] 

[ AMPUTUDE 1 [LOG dB/DTV] fD [dB/DiV 








Connect the equipment as shown in Figure 2-5. Set the signal generator to output 
a 321.3-MHz, -14 dBm, CW signal. Connect the signal generator to one side of 
a 10-dB step attenuator. 



3. Disconnect cable W16 from the A9J1. Connect the other side of the 10-dB step 
attenuator to the A9J1 using the test cable. 



4. Tune the signal generator frequency for peak amplitude on the display (near 
321.3 MHz). Adjust the signal generator output level for a signal level of -10 
dBm on the analyzer display. 



5. Set the step attenuator to 10 dB and press the following analyzer keys; 
[ AMPLITUDE^ rn fon [-dBm] . 



6. Adjust the A12R19 10 dB adjustment for a signal level of -20 dBm on the ana- 
lyzer display. 

7. Set the step attenuator to 20 dB and press the following analyzer keys: 

[ AIVIPLITUDE 1 Q] [-dBm] , 
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I 



8. Adjust the A12R2 20 dB adjustment for a signal level of -30 dBm on the ana- 
lyzer display. 



HP 8640B 
Signal Generator 




RF OUTPUT 



Test Cable 



Adapter n 
HP3S5C/35SD (N iVpe T 

10-dB Calibrated to BNC) T 

Step Attenuator 




A9J1 




HP 8590A 
Spectrum Analyzer 



HP436A 
Power Meter 




HP84S2A 

SENSOR 



Figure 2-5. Step Amplifier Cain Adjustment Test Setup 

9. Set the step attenuator to 40 dB and press the following analyzer keys: 

[ AMPLITUPg I (T) l-dBml . 

Note: Increasing the amount of video filtering might help reduce noise. Set the 
video filter so noise is reduced but the signal amplitude remains unchanged. 

10. Adjust the A12R1 40-dB adjustment for a signal level of -50 dBm on the ana- 
lyzer display. 

11. Check the REF level settings from 0 to -50 dBm, as shown in Table 2-2. 

12. Disconnect the step attenuator and reconnect cable W16 to the A9J1. 
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Table 2-2. Reference Level Control Check 


Reference level 


Attenuator Setting 




(dBm) 


CdB) 


Reference Deviation 


0 


0 


Ref. mV 


-10 


10 


±0.5 Division 


-20 


20 


± 0.5 Division 


-30 


30 


±0.5 Division 


-40 


40 


± 0.5 Division 


-50 


50 


± 0.5 Division 
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! ( Log Amplifier Log and Linear Adjustment 

I Step attenuators are used to change, in calibrated steps, the hqnit signal level of the 

spectrum analyzer. The AUX VIDEO output on the rear panel is monitored, and 
adjustments are performed to calibrate the Log Amplifier Assembly A14. 

Equipment 



Signal Generator HP 8640B 

Digital Voltmeter HP 3456A 

10 dB Step Attenuator HP 355D-H82 

1 dB Step Attenuator HP 355C-H80 

Adapter, TVpe N(m) to BNC(f) HP 1250-0780 

Test Cable, SMC(f) to BNC(m) HP 11592-60001 

Cable Assembly, Banana Plug to Alligator dip HP 11102A 

BNC Cable, 120 cm (48 in) (2 required) HP 1Q503A 

BNC Cable, 20 cm (9 in) HP 10502A 

Adjustment Procedure 

1. Set the digital voltmeter as follows: 

Range 10 

Function DC VOLTS 

Trigger INTERNAL 

Math OFF 

Auto Cal ON 



2. Press the following analyzer keys; 









0 § @ ® (I) IHg 
fCSg [CORRECT OFF] [MORE] [CAL FLATNESS] [STP GAIN ZERO] 
fTRACE~Al [CLEAR WRITE A] 

® s 

[RES BW] ID jg| fRBg 
(D @ paSm] [UNEAR] 
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nan m 
□□D a 

00»0nn nnn Zj 

HP 8590A 
Spsctrum Analyzsr 



Tast Cabla 



HP 3455A 
Digital Voltmeter 




anaDOOQ „\ 

□ □□□□□ WW 



n D □ □ a a □ 
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HP 8640B 
Signal Generator 



HP 366C/356D HP 355C/3S6D 
1-dB Calibrated 10-dB Calibrated 
8t«p Attenuator Step Attenuator 




m 






Figure 2~6. Log Amplifier Log and Linear Adjustment 



RF OUTPUT 



Adapter 
(N TVpe 
to BNC) 



3. Connect the equipment as shown in Figure 2-6. Set the 1-dB step attenuator to 
10 dB. Set the signal generator frequency to 321.3 MHz and the output level to 
-13 dBm. Remove the W16 (red cable) from the A9J1. Connect the signal gen- 
erator output through the step attenuators and the test cable to the A9J1. 



4. Tune the signal generator frequency for maximum signal amplitude on the dis- 
play, with the 10-dB step attenuator set to 0 dB. It may be necessary to reduce 
the signal generator output level slightly. 



5. Disconnect the signal generator output from the step attenuator. Measure the off- 
set at the AUX VIDEO output on Ae rear panel and record for later reference: 
mV. 



6. Connect the signal generator to the step attenuator and adjust the signal generator 
fine-tune control to peak the signal on the analyzer display. 

7. Adjust the signal generator output level for DVM reading (±1.0 mV) of 1000 
mV plus the offset recorded in Step 5, as measured at the AUX VIDEO output 
on the rear panel. 

8. Press the following analyzer keys; 

[ AMPUTUDE 1 [LOG dB/DIV] CD [ dB/Div 1 . 

9. Set the 10-dB step attenuator to 0 dB and adjust the A14R23 slope for a DVM 
reading (± 1 mV) of 1000 mV plus the offset recorded in Step 5, as measured at 
the AUX VIDEO output on the rear panel. 
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10. Set the 10 dB step attenuator to 60 dB and adjust the A14R10 offeet for the DVM 
reading ( ± 1 mV) of 250 mV plus the offset recorded in Step 5, as measured at the 
AUX VnJEO output on the rear panel. 

11. Repeat Steps 9 and 10 until no further adjustment is necessary. 

12. Set the 10 dB step attenuator to 30 dB and adjust the A14R23 slope for a DVM 
reading ( ± 1 mV) of 625 mV plus the offset recorded in Step 5, as measured at the 
AUX VIDEO output on the rear panel. 

13. Set the 10 dB attenuator to 0 dB and adjust the A14R69 -30 dB for a DVM ( ± 1 mV) of 
1000 mV plus the offeet recorded in Step 5, as measured at the AUX VIDEO output 
on the rear panel 

14. Repeat Steps 12 and 13 until no further Euljustment is necessary, 

15. Set the 10 dB step attenuator to 10 dB and adjust the A14R23 slope for a DVM 
reading of 875 mV ± 1 Mv plus the ofeet recorded in Step 5, as measured at the AUX 
VIDEO output on the rear panel. 

16. Set the 10 dB step attenuator to 0 dB and adjust the A14R39 -10 dB for a DVM 
reading ( ± 1 mV) of 1000 mV plus the o^t recorded in Step 5, as measured at the 
AUX VIDDEO output on the rear panel. 

17. Repeat Steps 15 and 16 until no further adjustment is necessary. 

18. Repeat Steps 9 through 16 until the limits in Table 2-3 are met 

Table 2-3. Fixity Check 



Attenuator Setting (dB) 


DVM Reading* 


0 


Re£ 1000 ±lmV 


10 


875 ±3 mV 


20 


750 ±4 mV 


30 


625 ±4 mV 


40 


500 +5 mV 


50 


375 ±6 mV 


60 


250 ±7 mV 


70 


125 ±8 mV 


* plus of^t 



Adjustments 



Linear Output and Step Gain 

19. Press the following analyzer keys: 






[UNEAR] 

20. Set the 10 dB step attenuator to 0 dB and adjust the A14R34 LIN for a DVM reading 
( ± 1 mV) of 1000 mV plus the o&et recorded in Step 5, as measured at the AUX 
VIDEO output on the rear panel. 

21. Make the adjustments indicated in Table 2-4. 



Table 2-4. Linear Gain Adjustments. 



A4]ustment 


Step 

(dB) 


Reference 

(dBm) 


DVM Reading* 


A14R34 


0 


-50 


Ref:1000 ±lmV 


A14R33 


10 


•60 


1000 ±5 mV 


A14R30 


20 


-70 


1000 ±5 mV 


A14R27 


30 


-SO 


1000 ±5 mV 


None 


40 


-90 


1000 ±30 mV 


* 1000 mV ptm offset from Step 5 
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Crystal and LC Bandwidth RIter Adjustments 

The crystal and LC bandwidth filter circuits are adjusted for symmetry, center fre- 
quency, and peak amplitude. Checking the 3-dB bandwidths also verifies correct opera- 
tion of the bandwidth control circuitry on Analog Interface Assembly A7. 



Equipment 

Crystal Shorts (3 required) See Figure 2-7 

BNC Cable, 120 cm (48 in) HP 10503A 

Additional Equipment for Option 001 

BNC Cable, 30cm (12 in), 75-ohm HP 11652-60012 



Note: A crystal short (Figure 2-7) consists of a .01-pF capacitor (HP Part Number 
0160-0161) and a 90.9-ohm resistor (HP Part Number 0757-0400) connected in series. 
Two square-terminal connectors (HP Part Number 0362-0265) are used to connect the 
crystal shorts across the test points. 



CAPACITOR 



RESISTOR 




TERMINAL CONNECTORS 



Figure 2-7. Crystal Short Configuration 
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Procedure ^ o o , j?" 

1. Press the following analyzer keys: 

I preset ] (wait for preset to complete) 
("mEQUENCY] (Ti foir^ fi^ 

[PEAK searchI [next PK RIGHT] 

(SIGNAL THACKi 

fs^ rrifMH^ 
r^EEP/Bw 1 [RES Bw] CD 

( AMPLITUDE 1 [ATTENI d] ® 

^ AMPLITUDE 1 fT| fol f=dBml 
[MARKERS OFF] 

Crystal Alignment 

2. Connect the equipment as shown in Figure 2-8. 

3. Press the menu CD [3 dB points]. 

4. Check that the signal is 1 MHz ±200 kHz. 

5. Press the following analyzer keys: 

[mkr] [MARK ^ O FF] 

[SPAN] (T) C3 fki^ 

[ITweep/bw ] [RES BW] CD CD 
Press menu CD [3 dB points] 



HP 8590A 
Spectrum Analyzer 




Figure 2-8. Crystal and LC Bandwidth Filter Adjustments 

6. Check that the signal is 10 kHz ±2 kHz wide at the 3-dB points. 

7. Press the following analyzer keys: 

[MARKERS OFF] 

fSP^ m (T] fo] 

[ SWEEP/BW"] [RES BW] d] CD 

LirOO i. I /i ^ 

2-20 ^ 
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8. Rress the analyzer [ FREQUEN^ key and use the RPG to center the signal. 

9. Press the analyzer [ AMPLITUDin key and use the RPG to place the signal at the 

sixth graticule line. /O 

Note: A nonmetalUc tuning tool is required for adjustments on the All and A13 
bandwidth filter assemblies. 

10. Connect the crystal shorts (through cover access holes) across the following pairs 
of adjustment points: A13TP1/IP2, A11TP1/TE*2, and A11TP4/TP5. 

Note: Keep the crystal spike centered during adjustment. The SYM and CTR ad- 
justments for each crystd interact, 

11. Press [ frequency] and use the RPG to center the bandpass spike (Figure 2-9) on 
the analyzer display. 

12. Adjust the A13C54 CTR for minimum signal amplitude. Then adjust the A13C38 
SYM and A13C54 CTR for a centered and symmetrical bandpass, as shown in 
Figure 2-9. 




Figure 2-9. Adjusting Crystal Symmetry and Crystal Centering 

13. Remove the crystal short from the A13TP1/TP2 and connect it across the 
A13TP4/TP5. 

14. Adjust the A13C25 CTR for minimum signal amplitude. Then adjust the A13C15 
SYM and A13C25 CTR for a centered and symmetrical bandpass. 



Adjustments 



15. Remove the crystal short from the A11TP4/TP5 and connect it across the 
A13TP1/IP2. 

16. Adjust the A11C54 CTR for minimum signal amplitude. Then adjust the A11C3S 
SYM and A11C54 CTR for a centered and symmetrical bandpass. 

17. Remove the crystal short from the A11TP1/TP2 and connect it across the 
AllTP4nP5. 

18. Adjust the A11C25 CTR minimum signal amplitude. Then adjust the All Cl 5 
SYM and A11C25 CTR for a centered and symmetrical bmidpass. 

19. Remove the crystal shorts. 

20. Press the following analyzer keys: 

[SPAN] m (71 

[ SWEEP/BW 1 [RES BW] d] d) 

21. Press the analyzer [ FREQUENCY) key and use die RPG to center the signal on the 
display. 

22. Press the I SWEEP/bw ] [res BW] keys and switch between 30-kHz and 10-kHz 
resolution bandwidths, and back, several times. Verify that the signal shift does 
not exceed 3 kHz (0.6 division). If the signal shift is out of tolerance, repeat 
Steps 11 through 24. 

LC Alignment 

23. Press the following analyzer keys: 

[ SWEEP/BW ] [RES BW] Q d) d CEHl) 

Referring to the Analog Interface Assembly A7 schematic shown in Figure 5-15, 
jumper the BW7 line to +15 V. 

Note; When Bandwidth Filter Assemblies All and A13 are installed with covers 
in place, midget copper alligator clips (HP Part Number 1400- 0483) can be used 
to short test points to the cover. 

24. Perform preliminary LC filter adjustments as follows: 

Note: It might be necessary to press the analyzer I amplitude^ key to set the REF 
level to obtain an on-screen display during the following adjustment. 

a. Remove the A13 cover and install A13 on an extender board. 

b. Short the following adjustment points to ground: A13TP6, A11TP3, and 
A11TP6. This widens all but one pole of the LC filters. 
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c. Center the signal on the analyzer display using the [ fbequenc/] control key 
and the RPG. Adjust the A13C73 for minimum signal amplitude. 

d. Disconnect the short from the A13TP6 and short the A13TP3 to ground. 

e. Adjust the A13C74 for minimum signal amplitude. 

f. Reinstall the A13 and its cover. Disconnect the short from the A11TP3. Re- 
move the cover from Assembly All and install the All on the extender 
board.- 

g. Short the A13TP6 to groimd. 

h. Adjust die A11C73 for minimum signal amplitude. 

i. Disconnect the short from A11TP6 and short the A11TP3 to ground. 

j. Adjust the A11C74 for minimum signal amplitude. 

k. Disconnect the shorts from the adjustment points and reinstall the All and 
its cover. 

25. Short the A11TP3, A11TP6, and A13TP3 to ground. lYess the following analyzer 
keys: 

[ SWEEP/BW ] [RES BW]. (^E) 

( 1 ^ © ® ® ' 

26. Center the sij^l on the analyzer display using the ( FREQUEN^ key and the 
RPG. Adjust the A13C45J^LC CTR for symmetrical bandpass on the display. Use 
the RPG to keep the crystel spike centered. 

27. Move the short from die A13TP3 to the A13TP6. Leave the other shorts in place. 
Center the signal on die analyzer display with the RPG. Adjust the A13C23 LC 
CTR for symmetrical bandpass on die display, keeping the crystal spike centered. 

28. Move the short from the A11TP6 to the A11TP3. Leave the other shorts in place. 
Center the signal on the display with die RPG. Adjust the A11C45 LC CTR for 
symmetrical bandpass on the display, keeping the crystal spike centered. 

29. Move the short from the A11TP3 to the A11TP6. Leave the other shorts in place. 
Center the signal on die display with the RPG. Adjust the A11C23 LC CTR for 
symmetrical bandpass on the display, keeping the crystal spike centered. 

30. Disconnect the shorts from the A11TP6, A13TP3, A13TP6, and from ground. 
Ground the BW7 control line at Analog Interface Assembly A7, connector J6, 
pin 2. 

31. Press the following analyzer keys: 

( SWEEP/BW I [RES BW] d3 ® CElI 

Q] ® ® 

Press the 1 frequency] key and center the signal on the display using the RPG. Then 
press the following analyzer keys; 

t SWEEP/BW 1 [RES BW] Q] O ® 
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Note where the signal crosses the center vertical graticule line on the analyzer display. 

32. Adjust the A11C23, A11C45, A13C23, and A13C45 in succession, so that the 
amplitude of the signal is peaked where it crosses the center line on the display. 
Repeat Step 33 between adjustments, as necessary. 

33. Repeat Steps 33 ^d 34 until the 30-kHz and 100-kHz bandwidths are centered 
wi^ each other. If the signal shift between the 30-kHz and 100-kHz bandwidths 
is greater than 10 kHz (one division), repeat steps 25 through 34. 

Bandwidth Amplitude 

34. Press the following analyzer keys: 

1 8WEEP/BW 1 [RES BW] CD ® ® CwTI 
[SPAN] (T1 fMi^ 

Referring to the Analog Interface Assembly A7 schematic shovra in Figure 5-10, 
jumper the BW7 control line at connector J6, pin 2, to +15 y<ic-CAy;f7a 

35. Short the A11TP3, A11TP6, A13TP3, and A13TP6 to ground. 

36. Press the following analyzer keys: 

[yAN] (T] pvugl 

fcirOv£ 

37. (Seiitei die -sigoal. at seven divisions on the analyzer display using the 
[ AMPLITUDE ] key and the RPG. 

38. Remove the shorts from the A13TP3 and A13TP6, and center the signal with the 
RPG. Adjust the A13R26 LC for a signal amplitude of seven divisions. 

39. Remove the short from the A11TP3 and A11TP6. Adjust the A11R26 LC for a 
signal amplitude of seven divisions. 

40. Repeat Steps 37 through 41 until no further adjustment is necessary. 

41. Adjust the A11R31 and A13R31 XTL fully counterclockwise. 

42. Press the following analyzer keys: 

[ SWEEP/BW 1 [RES BW] CD 

dPA^CDCEC^ 

Press the I PREQUENCY] key and center the signal with the RPG. Adjust the 
A11R31 XTL and A13R31 XTL equally for a signal amplitude of seven divisions. 
Each potentiometer should be adjusted to accomplish half the necessary increase 
in signal amplitude. 

43. Remove the jumper from the BW7 line on Analog Interface Assembly A7. 

44. Press the following analyzer keys: 
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A^ustments 



I SWEEP/BW 't [RES BW] CE) fMHzl 
(SPAN] m (Mtel 

Press the analyzer f FBEQUeNCV] key and use the RPG to center the signal on the 
display. Press die [ amputude ] key and use the RE*G to set the displayed ampli- 
tude of the signal to seven divisions. 

45. Press the analyzer [ SWEEP/bw ] [RES BW] keys, and then step down from 3 MHz 
to 300 kHz using the down arrow key. Variation in signal amplitude should be 
less than ± 0.4 dB. 

46. Press the following analyzer keys: 

[ SWEEP/BW 1 [RES BW] GD ® ® GEE) 

[SPAN] fT| in P^hTI 

Press the analyzer [ sweep/b^ [RES BW] keys, and then step down from 100 
kHz to 1 kHz using the down arrow key. Variation in signal amplitude should no 
less than ± 0.7 dB from the seventh division display reference. 

47. Repeat Steps 36 through 48 until the variation in signal amplitude is within limits. 




Adjustments 



3-dB Bandwidth Check 

Center frequency, amplitude, and 3-dB bandwidths of the resolution BW filters are 
controlled by the processor through the A7 Analog Interface Assembly* The 3-dB 
bandwidths are not specified, but nominal tolerances are included for purposes of 
checking the BW’s operation and ensuring correct operation of the built-in CAL 



routines. 

Equipment 

BNC Cable, 120 cm (48 in) (2 required) HP 10503A 

Additional Equipment for Option 001 

BNC Cable, 30 cm (12 in), 75-ohm HP 11652-60012 

Adjustment Procedure 



1. Connect the analyzer CAL ouq>ut to the RF input. 

2. Press the following analyzer keys: 

[PRESET] (wait for preset to complete) 

[ PEAK SEARCin [NEXT FK RIGHT] (SIGNAL TRACK] 
[SPANl fn |Mi^ 

[ AMPLirUPri (T] [O] [-dBm] 

[ SWEEP/BWl [RES BW] CD 
[VID BW] CD(m^ 

3. Press the following analyzer keys: 
menu Q [3 dB POINTS] 

The marker A readout should be 1 MHz ±200 kHz. 

4. Press the following analyzer keys: 

[^^5P/BW 1 [RES BW] CE) 

fspS51 Hoi fivifel 

menu Q] [3 dB POINTS] 

The marker A readout should be 3 MHz ±600 kHz. 

5. Press the following analyzer keys: 

[ SWEEP/BW ] [RES BW] dl CEl ® CS 

menu Q] [3 dB POINTS] 

The marker A readout should be 300 kHz ±60 kHz. 
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Adjustments 



6. Press the following analyzer keys: 

[ SWEEP/BW 1 [RES BW] Q] ® 

[SPAN] [T] [o] © fltHri 

menu Q] [3 dB POINTS] 

The marker A readout should be 100 kHz ±20 kHz. 

7. Press the following analyzer keys: 

1 SWEEP/BW 1 [RES BW] d] © CHEi] 

^^rn (Ti©m 

[TRACE A I [VIEW A] 
menu S [3 dB POINTS] 

The marker A readout should be 30 kHi ±6 kHz. 

8. Press the following analyzer keys: 

I SWEEP/BW 1 [RES BW] Q © [kHz] 

fsp^ m foi 

[TRACE A ] [VIEW A] 
menu □D [3 dB POINTS] 

The marker A readout should be 10 kHz ±2 kHz. 

9. Press the following analyzer keys: 

[ SWEEP/BW~1 [RES BW] d] [kHz] 

[spj^1 (Tl foi n^ 

I TRACE A ) [VIEW A] 
menu Q [3 dB POINTS] 

The marker A readotit should be 3 kHz ±600 Hz. 

10. Press the following analyzer keys: 

1 SWEEP/BW 1 [RES BW] QD P^ [VID BW] CD 
[SPAN] (T| (Tl PchTI 
I TRACE A ] [VIEW A] 
menu Q] [3 dB POINTS] 

The marker A readout should be 1 kHz ±200 Hz. 
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10. Frwquency Response 



10. Frequency Response 

Descriptian 

The &e^ency r^ponse (flstnew) of the Kpeetrutn ajtalyzer is me&sered with the corrections 
o(ff. The source is nested to place the displayed signal at the analyzer center horizontal 
graticule line. i 

The flatness data is then entered into the spoctrom analyzer unaglthe 
fvmctioiis. The error correcUons are stored in h^tery-hacked RAJtt OQ the Al6 
ProcesMtr/Video Assemldy. 

Option 9SU The 50fl qrstem is characterized before starting the "Fluency Response” 
a4h)stmeat procedure. 



Equipment 



Test Eqalpment 

Synthemed Sweeper ^ HP 8340A/B 

Measniing Receiver (used as a power meter) l HP 890^ -f aefl- oA. 

Re^aency Synthesize \ HP 3335A 

Power Srosor ^ HP 84^A 

PowaSplUte : HPU667A 

Adapters 

Type N(f } to APC 3.5(n») ^ \ 1250-1745 

Type N(m) to TyP« N(m) 1250-1475 

Cables 

BNC, 122 on (48 in.) HP 10503A 

Type N, 183 cm (72 in.) HP H500A 



Additional eqtripmem for Option 001 



Powei Meter HP 436A 

P^wer Sensor HP 8483A 

Cable, BNC, 120 cm (48 in) 75ft 5062-6452 

Adapter, Type N(f)*75Si to Type N(m) 50ft i 1250-0597 

Adapter, Type N(in) to BNqm), 7Sfi | 1250-1533 



Prooedure for Syatmn Characteriiation { Option 001 on/» ) l 

1. Zero and calibrate the HP 8902A and HP 8482A as described in the HP$$08A Operation 
Afonaof. 

2. Zero and calibrate the HP 436A uid the HP 8483A as described in the HP 4^6A Operation 
Mamuil. 

3. Press INSTRUMENT PRESET on the HP S340A/D. Set the HP 8340A/B controls as 
fellows; 

. - dl MUr 

Mils 

^ 5 dBm 

f 

I 
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CW 

FREQ STEP . . . 
POWER LEVEL 
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IQ. FraqpKnqr Responjte 

4. Connect the equipment as showu ia Flgare S-SS. 




FHiim 2-2). SjrMein Characteiization SeUip (C^jUmJOl) 

5. A<Uust the HP 8340A/B POWER LEVEL for a 0 dBm reading on ;he HP 8W2A. 

e. Record the HP 436A nading in Column 4 of Ihble 2-10, Udcing into acawnt the cal Actors 
of both toe HP 8482A and the HP 8483A. 7~*U ** /o » MU ~ 

r. On the HP 8340A/B, press CW and STEP UP, to step thtough the imaining ftoqumides 
listed in Thlde 2-10. 

At each new frequency repeat steps 5 and 6 and enter each po>wer tonsor cal factor into toe 
respective power meter. 

( 

>, 

Adjustment Procedure 

1 . Zero and calibrate the HP 8002A and HP 8482A in log mode as i^ismbcd in the 
SP 890SA Operation Manned, 

2. Connect the equipment as ^hovni in Figure 2-24. 
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Figune 2^ Fregutticy Response Se^i 

3. Press INSTRUMENT PRESET on the HP 8340A/B. Set the HP 8340A/B controU as 



follows: 

CW - 300 MH* 

FREQ STEP .S r MHit 

POWER LEVEL -9 dBm 

00 J ^ 



4. On the loalyser, press the follovnng keys: 

fPREsirl 

in^Ewcfj SOOjS) , 

(MAN) Of 

{O^xon(^li orew tXw iiTUOC I IK I WS ■■ ji ig# ) 

tAMPUTUOEt lO raSn f-* 

^ ^ C^oc) t cik 

istCMAtTRA^ (ON) 

5. Adjust the HP 8340A/B POWC% LEVEL for a MKR-TRK aitiplitade reading 

-14 dBm ±0.1 dB. cy-^, ®o#) 

6. Press RATIO mode ott the HP 8902A. 

7. Set the HP 8340A/B CW to 4HWfo. /O ^4* 

S. Press the Rdlcwlng analyzer keys: l 

iFftEQUENCV M l f B uH /»A*. [ 
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fflc Awpiency Response 

9. A^ut the HP 8340A POWEK ^VEL for aji anatyKr MKR-TRK amplitude reading of 
-14 dBm ±0.1 dB. «»e/> 

XO. Record the power ratio here and in Column 2 of Table 2-10 for 4 1 MHe . ^4* 

HP 8902A Reading at4bMHs dB 

U, Set the HP 8040A/B CW to 70 Mg* . -S'* 

12. Press the fdlo«d&g analyze lc«3rs: 

rFreQoeNCy 1 78 ^ /*fAe 

13. Adjust the HP 8340A/B POWER LEVET. for an analyzer MKR-TptK amplitude rewHng 

of -14 dBm ±0.1 dB. C “ *** ^ 

14. Record the power ratio displayed on the HP 8902A in Column 2 of Thble 2-10 for 7B MHz. 

15. On the HP S340A/B, press CW and STEP UP. 

16. On the analyzer, press {FteQOEWCVj and fal (step up), to step tlupugh the remaining 

frequencies listed iu Ctdu^TofTahle 2-10. At each new frequeney rep«t st^ 13 
through 15, ent<miig the power sensor Cal Pactor into the HP $902A as indicated in 
Column 3 of Talde 2-10. /nv Po 
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10. Fiv^uency Response 

(^l^on O&i.' Ifuog a 750 cable, connect the HP 3335A from th<! 750 OUTPUT to the 
INPOT 750. Set the HP 3335A 59-750 switch to the 750 pou^on. See Figure 2~V>.) 

Set ts^P 3335A coatids as follows; 

FREQteKCY 4lMHzy 

AMPilTODE ' -I5d& 

AMPTDhrcR ...O.OS/B 

1$. Press the fcUon^ analyzer keys: 

lOrettfaT 

^^jg»C^4I Iwwti 
[otSH IW W<«j 

Wait for AOTO Z09H inessw to disappear. 

19. A4iost the HP aS35A AM^(TUDE until the MKR-TRK ie^ -14 dBm. This 
corresponds to the amplitude 41 MHt recorded in step lO/Ki^cotd the HP 3335A 
ami^tude here. 

HP 3335A AMPUTUBE setting (4l MHs) djBm 

20- Set the HP 3335A FREQUENCY iAmHz. 

21. *070 ZOOM cm the 4 MHi dgnal by pre^g the fWlowing analyzer keys: 

tFBew6N^4f^ 

fsiSSn zOfiSSl 

fsiGWAL TnaCKif ON) / 

(K) igq 

Wait for AlTTQ ZCHH! message to disappear. 

22. Adjust the HP 3335A AMPLIT^E for a MKR ampUtudVpu|ii^ -14i)9 dBm 
±.0S dB. Record the HP 333^ AMPLITUDE setting here. 

HP 3335A AMPLITUDE ^ting (4 MHi) dBm 

23. Subtract the HP 3335A JUdPLITUDE setting (4 MHz) recorded \^Step 22 from the 
HP 3335A AMPLtTf^ setting (41 MHz) recorded in Step 19. R^rd the result as the 
Amplitude Rdative^ 41 MHz here. 

4 MHz AmpUtudp^belative to 4l MHz dB 

24. Add the testil^ifrom Step 23 to the reading from Step 10 and eater that in Column 

2 of Table 2-)6 {OpUo» OOt: Ctdumn 5) as the 4 MHz error (reiactve to 3(K ^Hz). 

/ For Option OOi onfy: Stardng with the error at 41 MHz> add Colunjh; 3 
I / (Systmn Error) to Column 2 (Error Rdative to 300 IMHz) and record ' 
fljp / r^utt in Column 6 (Cmrectcd Error Relative to 300 MHz). 
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1 C. Frvqucncy Response 

Enterfaig Flatness Correction Data 

25. Enter Uie pass code by pressing the fcdlowing analyzer keys: 

fFBEOOEWCYl -2001 O 

26. Tb access the fiatoess correction menu, press the loUowing analyler keys: ' 

{Option mi OrUv7 fw w PPT ^ fe) 

A-«^) o/>»Aa^ fS7o/» ^>4^) 



Note 

ll 



Perform the next step only i/ all the flatness correction data must be replaced 
in memory due to the repair or replacement of the A15 Processor/Video 
assembly. 



e n of m e m wy w he re th e flatn e as eeire Ltion"J»ta ' i o B tuuwtfpeeM the 




a te i^ wte cw ee rf e eti o Bs, p rew 



29. The foequency of the first data pcnnt, 4;66’Mn2, will be displayed in the active function 
block of the analyzer display. dS'*! 

Use tlm DATA keys on the analyser to enter the amplitude valnd for 4 MKz from Column 
2 of Table 2-10 {^tUm 001: Column 5), FVequency Response Ei fois. Terminate the entry 
with the (d^ key- When entering negative amplitude values, precede the numeric entry 
with the (3 fdB^ keys or the [— d6l key. 



Note 

if 



The Ibk spj (badts paee) key may be used to correct any entry if the 
terminator, or t--dB l key has not been pressed. Re-enter the data if the 
terminator has been pressed. 



31. Press (step up) and enter the data from Tabfo 2-10. Column 2 {Option 001: 
Column 5} for the next data point as described in step 29. 

32. Repeat step 30 for the resnuning flatness correction data points listed in Thble 2-10. 
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10. Frequency Response 



Note 

If 



At etich point, verify thet the frequency listed in the 'active function block 
corresponds to the frequency at which the diUa was taken, ff these two 
freqaeocies do not correspond, press Q (step up) or-^^ (step down) until 
the proper frequency is displayed in the active ibnethm block, ff some data is 
incorrect after enteiii^ all of the data from Thble 2-10, select the incorrect 
data point u«ng Q (st<^ up) or 0 (step down) an4 re-enter the proper data. 



33 



AftK all cofrections have been input, PW SS' t^ u *o store the 

ctnrection data in noovfdatile memory. The instrument will automatically preset and 
display CiL; IKliE in the active function block of the analyzer. 



t. 
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10. Fretfuency Response 



2-10. Fn«|iieiicy Re^wose Eirore. 
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CHAPTER 3 



REPLACEABLE PARTS 



Introduction 

This chapter provides information for ordering replacement parts for the HP 8590A 
Spectrum Analyzer. Table 3-t includes a list of reference designations and a list of 
abbreidations used in the parts list. Table 3-2 lists names and addresses that corre- 
spond to the manufacturer code numbers in the parts list. Table 3-3 lists the replace- 
able parts in alphanumeric^ order by reference designation. 

Replacement Parts Lists 

Table 3-3, the list of replaceable parts is organized as follows: 

1. Major assemblies and their part numbers 

2. Accessories supplied and their part numbers 

3. Dlustrated parts breakdowns: Figures 3-1 through 3-5 show die major replaceable 
mechmiical parts of the analyzer 

The following information is listed for each part: 

1. The Hewlett-Packard part number 

2. The part number check digit (CD) 

3. The total quanti^ (Qty) in the instrument; diis quantity is given only once, at the 
fost appearance of the part in the list 

4. The description of the part 

5. A five-digit code indicating a typical manufacturer of the part 

6. The manufacturer’s part number 

Ordering Information 

To order a part listed in the replaceable parts table, quote the Hewlett-Packard part 
number (with check digit), indicate the quantity required, and address the order to the 
nearest Hewlett-Packard office. The check digit will ensure accurate and timely proc- 
essing of your order. 

To order a part that is not listed in the replaceable parts table, include the imtrument 
model numl^r, instrument serial number, the description and function of the part, and 
the number of parts required. Address the order to the nearest Hewlett-Packard office. 
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Replaceable Parts 



Table 3~1. REFERENCE DESIGNATIONS AND ABBREVIATIONS (I OF 2) 



A Assembly 

AT Attenuator, Isolator, 

Umiter, Termination 

B Fan, Motor 

BT Battery 

C Capacitor 

CP Conpler 

CR Diode, Diode Thyristor, 

Step Recovery Diode, Varactor 

DC Directional Cov^ler 

DL Delay Une 

DS Annunciator, Lamp, L^t 

Bmitting Diode (LED) , 
Signaling Device (Visible) 
E Miscellaneous Electrical Part 



A 



A Across Flats, Acrylic, Air 

(Dry Method) , Ampere 

ADJ Adjust, A^ustment 

ANSI American National 

Standards Institute 

ASSY Assembly 

AWO American Wre Cage 



B 

BCD Binary Coded Decimal 



BD Board, Bundle 

BE-CU Beryllium Copper 

BNC Type o( Connector 

BRC Bearing, Boring 

BRS Brass 

BSC Basic 

BTN Button 

C 

C Capacitance, Capacitor, 

Center Tawed, Cermet, 
Cold Compression 
CCP .... Carbon Composition Plastic 

CD Cadmium, Card, Cord 

CER Ceramic 

CHAM Chamfer 

CHAR Character, 

Characteristic, Charcoal 

CMOS Complementary Metal 

Oxide Semiconductor 
CNDCT .... Conducting, Conductive 
Conductivity, Conductor 

CONT Contact, Continuous, 

Control, Controller 

CONV Converter 

CPRSN Compression 

CUP-PT Cup Point 



CW . . . Clockwise, Continuous Wave 



REFERENCE DESIGNATIONS 



F Fuse 

FL Filter 

HV diculator 

J Electrical Connector 

(Stationary ForUon), Jack 

K Relay 

L CoD, Inductor 

M Meter 

MF . Miscellaneous Mechanical Part 

P Electrical Connector 

(Movable Portion), Ftng 

Q Silicon ControHod Rectifier 

(SCR), Transistor, 
Tilode Thyristor 
R Resistor 



ABBREVIATIONS 

D 



D Deep, Depletion, Depth, 

Diameter, Direct Current 

DA Darlh^ton 

DAP-GL Diall^ Fhtbalate Glass 

DBL Double 

DCDR Decoder 

DBG Degrae 

D-HOLE D-Shaped Hole 

DIA Diameter 

DIP Dual In-Line Package 

DIP-SLDR Dip Solder 

O-MODE Depletion Mode 

DO Package Type Designation 

DP Doep, Depth, Diametric 

Pitch, Dip 

DP3T Double Pole Three Throw 

DPDT . . . Double Pole Double Throw 

DWL Dowd 

E 

E-R E-Ring 

EXT Extended, Extension, 

External, Extinguish 

F 

F Fahrenheit, Farad, Female, 

Him (Resistod, Fixed, 
Flange, Frequency 

FC Carbon Film/ Composition, 

Edge of Cutoff Frequency, Face 

FDTHRU Feed Through 

FEM Female 

FIL-HD Fillister Head 

FL Flash, Flat, Fluid 

FLAT-PT Flat Point 

FR Front 

FREQ Frequency 



RT Thermistor 

S Switch 

T Transformer 

TB Terminal Board 

TC Theimocouple 

TP Test Point 

U . . . . Integrated Qrcuit, Microcircuit 

V Election Tube 

VR Breakdown Diode (Zener) , 

Voltage Regulator 

W Cable. Wire. Jumper 

X Socket 

Y Crystal Unit (Piezoelectric, 

Quartz) 

Z Tuned Cavity, Tuned Orcuit 



FT Current Gain Bandwidth 

Product (Transition Frequency), 
Feet, Foot 

FXD Fixed 

G 

GEN General, Generator 

GND Ground 

GP General Purpose, Group 

H 

H Henry. High 

HDW . . . : Hardware 

HEX Hexadecimal, Hexagon, 

Hexagonal 

HLCL HeUcal 

HP Hewlett-Packard Company, 

High Pass 

I 

IC Collector Current, 

Integrated Qrcuit 
ID . . . Identification, Inside Diameter 

IF Forward Current, 

Intermediate Frequency 

IN Inch 

INCL Including 

INT Integral, Intensity, Internal 

J 

J-FET Junction Field Effect 

Transistor 

JFET Junction Field Effect 

Transistor 

K 

K Kelvin, Key, Kilo, Potassium 

KNRLD Knurled 

KVDC Kilovolts Direct Current 
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Replaceable Parts 




LED 
LG . 
UN 
LK . 
LKG 
LUM 



L 

Light Bmitling Diode 

Length, Long 

. . Linear, Unearlty 

Link, Lock 

■ . Leakage, Locking 
Luminous 



M 



M .... 

MA ... 
MACH 
MAX .. 
MC ... 
MET .. 
MHZ .. 
MINTR 
MIT .. 
MLD .. 
MM... 

MOM . 
MTO .. 
MTLC. 
MW... 



. . Male, Maximum, Mega, 
MU, Mini, M^e 

Mtniampere 

Machined 

Maximum 

Molded Carbon Composition 

Meta], Metallimd 

Megaherta 

Miniature 

Miter 

Mold, Molded 

Magnetized Material, 

Millimeter 

Momentary 

Mounting 

Metallic 

Milliwatt 



N 



^ Nano, None 

N-CHAN N-Otarmel 

Nanohenry 

NM Nanometer, Nonmetalllc 

Normally Open, Nunaber 

NOM Nominal 

NPN Negative Positiva 

Negative (Trantistm) 

NS Nanosecond, Non-Shortii^ 

Nose 

NLTM Numeric 

Nylon (Polyamide) 



O 



OA Ovei^An 

OD Outside Diameter 

OP AMP Operational Amplifier 

OPT Optical, Option, Optional 

P 

PA .... Plcoampere, Power Amplifier 

PAN-HD Pan Head 

I'AR Parallel, Parity 



PB 


. Lead (Metal), Pushbutton 


SST 




PC 




STL . . 




PCB .... 
P-CHAN 




SUBMIN 
sz 




PD 

PF 

PKG 


. . . Pad, Power Dissipation 
. . Hcofarad, Power Factor 




T 


PLSTC .. 




T 




PNL 






Thickness, Time, Timed, 
Tooth, Typical 
. . . . Ambient Temperature, 
Tantalum 


PNP 

POLYC . . . 


. Positive Negative Positive 
(Transistor) 


TA 


POLYE 




TC 


. . . Temperature Coemclent 


POT 




THD 




vny.! 




THK 




PREC 




TO 

TPO 


Package Type Designation 


PRP 

PSTN .... 




TR-HD . . , 


Truss Head 


FT 

WJ 


. . Part, Point, Pulse Time 


TBMR . , , 
TRN 


Turn, Turns 






TRSN 


Torsion 



Q 



Q 



Figure of Merit 



R 



R ... 

REF 

RES . 

RF .. 

RGD 

RND 

RR.. 

RVT 



Ranp, Red, Resistance, 
Resistor, Right, Ring 

Reference 

... Resistance, Resistor 

Radio Frequency 

Rigid 

Round 

Rear 

Rivet, Riveted 



S 



SAWR Surface Acoustic Wave 

Resonator 

®EG Segment 

SGL Sln^ 

SI SlUeon, Square Inch 

SL Slide, Slow 

SLT Slot, Slotted 

SMA Stibmlniature, A Type 

(Threaded Connector) 

SBM Subminiature, B Type 

(Slip-On Connector) 

SMC Subminiature, C Type 

(Threaded Connector) 

Spec Spacing 

SPDT .... Sin^e Pole Double Throw 

SPST Single Pole Single Throw 

SQ Square 



U 



UCD .... 

UF 

UH 

UL 

UNHDND 



Microcandela 

Microfarad 

Microhenry 

Microliter, Underwriters’ 
LalMratcries, Inc. 
Unhardened 



V 

V . . , Variable, Violet. Volt, Voltage 
VAC . . . Vacuum, Volts, Alternating 

Current 





VDC .... 






W 


W 

W/SW .. 
WW 


. . . Watt, Wattage, White, 
Wide, Width 



X 

X By (Used With Dimensions), 

Reactance 

Y 

YiG Yttrium-Iron-Oamet 

Z 

ZNR Zener 



Replaceable Parts 



Table 3~2. Manitfiicturers Code Ust 



Mfr 

Code 


Manufacturer Name 


Address 


Zip Code 


84013 


hHTAChll AMERICA LTD 


SUMVYVALE 


CA 


94088 


84111 


TOKYO HATSODUKI CO LTD 


TOKYO 


JP 




S4307 


SCHAFFNER AQ 


LUTERBACH 


sw 




00000 


ANY SATISFACTORY SUPPUS1 








00778 


AMP INC 


HARRisemo 


PA 


17111 


01121 


MXEN-BF1AOLEY CO INC 


B.PASO 


TX 


79536 


0120S 


TEXAS INSTRUMENTS MC 


DALLAS 


TX 


7S28S 


tniiBQ 


K D 1 PYROFU4 CORP 


WHPPANY 


NJ 


oreei 


04713 


MOTOROLA INC SEMI-COND PROD 


PHOENK 


AZ 


85008 


00885 


PRECISION MONCUTHCS INC 


SANTA CLARA 


CA 


96050 


07263 


FAiRCHUJ CORP 


MOUNTVUN VIEW 


CA 


94042 


10880 


EASTERN An DEVICES »4C 


GREAT NECK 


NY 


11021 


1104S 


CASTLE 6 CO «4C 


FRANKLW PARK 


L 


80131 


11238 


era CORP BERhS OlV 


8ERME 


PI 


48711 


13808 


SPRAOUE ELECTmC SEhlCON OIV 


CONCORD 


NH 


03301 


18200 


CORNNQ ELECTROMCS 


RALEIGH 


NC 


27804 


178S6 


SUCONDOMC 


SANTA CLARA 


CA 


95054 


18738 


VOLTRONIC8 CORP 


HANOVER 


NJ 


07936 


10701 


MB>CO/Ce4TRALAB INC 


WEST PALM BEACH 


FL 


33407 


2M827 


ROHM CORP 


nVINE 


CA 


92718 


24356 


ANALOG DEVICES I4C 


NORWOOD 


MA 


02062 


24546 


CORMNQ ELECTRONICS 


SANTA CLARA 


CA 


95050 


27014 


NATIONAL S^CONDUCTOR CORP 


SANTA CLARA 


CA 


95052 


28430 


HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO 


CA 


04304 


3L536 


RCA CORP SCUD STATE DIV 


BOMB^VUE 


NJ 




34336 


ADVANCED MICRO DEVICES INC 


SUNNYVALE 


CA 


94806 


34344 


MOTOROLA NC 


FRANKLIN PARK 


K. 


60131 


34371 


HARRIS CORP 


. hCLBOURNE 


FL 


32901 


34840 


MTEL CORP 


SANTA CLARA 


OA 


95054 


37042 


MALLORY P R AND CO INC 


NOIANAPOUS 


IN 


48206 


4NB33 


ETRI MC 


MONROE 


NC 


28110 


81833 


FLUOROCARBON CO THE 


SUNNYVALE 


CA 


94088 


62783 


SIbl IHER ELECTRONICS INC 


CHATTANOOGA 


TN 


37421 


88280 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA 


01247 


72138 


B^CTRO MOTIVE CORP 


FLORENCE 


SC 


08228 


720S2 


B1IE TECHNOLOGICAL PRODUCTS INC 


ERB 


PA 


18S12 


73138 


BECKMAN INDUSTRIAL CORP 


FULLERTON 


CA 


92632 


73899 


J F D ELECTROMC8 CORP 


BROOKLYN 


NY 


11219 


74970 


JOHNSON CO 


WASECA 


MN 


66093 


78189 


UJNOIS TOOL WORKS PIC 8HAKEPROOF 


ELGIN 


K. 


80126 


84411 


TRW CAPACITOR DIV 


OGALLALA 


NE 


69163 


9N171 


UNTTROOE CORP 


LEXINGTON 


MA 


02173 


01837 


DALE B^CTROMCS INC 


EL PASO 


TX 


79036 















REF. 

DESIG. 


HP PART 
NUMBER 


DESCRIPTION 






A 1 

AlOl 
A 1 02 
A 1 03 
AlMPl 


08950-60004 
1 252-1065 
1251-7678 
1 251-7678 
08590-20004 


KEYBOARD BOARD ASSEMBLY 
CONNECTOR, 24 CONN. 
CONNECTOR, 5 CONT. 
CONNECTOR, 5 CONT. 

BOARD - KEYBOARD 






A2 

A3 


6062-6404 

OZ^^O'6ooOQ> 

0955-0453 


OEM, CRT DISPLAY (PRETESTED) 

e/f/ELO; Cut 

ATTENUATOR, PROGRAMMABLE; 0 - 


60 


dB 


A4 

A401 

A402 

A403 

A404 


08590-60047 
1 250-1796 
1250-1796 
1 250-1796 
1 250-1796 


1st CONVERTER ASSEMBLY — ^ 

CONNECTOR, RF; SMA 50 OHM 

CONNECTOR, RF; SMA 50 OHM 

CONNECTOR, RF; SMA 50 OHM 

CONNECTOR, RF; SMA 50 OHM 


/f 

/ 


'-i J ' ‘ 0 b ^ 

« 


A5 

A& 

A6A1 


08590-60048 

0955-0454 

08590-60029 


2nd CONVERTER ASSEMBLY 

YIG OSCILLATOR 
YIG BOARD ASSEMBLY 






A7 


08590-60001 


ANALOG BOARD INTERFACE ASSEMBLY 




A8 


0950-1819 


POWER - SUPPLY; POWER 75 WATT; 


4 OUTPUTS 


AS 

A9 


08590-60073 

08590-600^8 


3rd CONVERTER BOARD ASSEMBLY 
3rd CONVERTER BOARD ASSEMBLY 


CSTD) 

(001) 


AlO 


08590-60055 


2nd I F BOARD ASSEMBLY 






A 1 1 


08590-60050 


BANDWIDTH FILTER BOARD ASSEMBLY 




A1 2 


08590-60039 


STEP GAIN BOARD ASSEMBLY 






A13 


08590-60050 


BANDWIDTH FILTER BOARD ASSEMBLY 




A14 


08590-60075 


LOG AMP BOARD ASSEMBLY 






A15 


08590-60003 


IF MOTHERBOARD ASSEMBLY 






A 16 


08590-60002 


PROCESSOR A/D BOARD ASSEMBLY 






A17 


08590-60070 


VIDEO BOARD ASSEMBLY 






A18 


08590-60068 


HP-IB I/O BOARD ASSEMBLY 







A 19 



08590-60018 



HP-IB CONNECTOR ASSEMBLY 



- X 




1 .-r - ‘-t '1 H 



■ > T -I ; G 



. -i 

■> I V 



Tr»Vty:k>i ] 



; 



LlJ 




A20 


9135-0270 


FILTE 


R, LINE; 250 VOLT MAX. 


A21 


06590-60012 


RS-23 


2 I/O ASSEMBLY 


A22 


08590-60019 


RS-23 


2 CONNECTOR 


ASSEMBLY 


A23 


08590-60013 


HP-IL 


I/O ASSEMBLY 


A24 


08590-60020 


HP- IL 


CABLE CONNECTOR ASSEMBLY 


ei 


5062-0736 


FAN A 


SSEMBLY 




T/ 










Wl 


08590-60024 


CABLE 


ASSEMBLY; 


1st LO OUTPUT 


W2 


08590-60026 


CABLE 


ASSEMBLY; 


CAL OUT (STD) 


W2 


08590-60026 


CABLE 


ASSEMBLY ; 


CAL OUT (001) 


W3 


08590-60065 


CABLE 


ASSEMBLY; 


PROBE POWER 


W4 


08590-60023 


CABLE 


ASSEMBLY; 


RF INPUT 


0\^ oo t 


-hoojo 


tALA 


uy 




W5 


5061 -9026 


WIRIN 


G ASSEMBLY; 


RPG 


W& 


08590-60014 


CABLE 


ASSEMBLY ; 


RIBBON 24C 


W7 


08590-60021 


CABLE 


ASSEMBLY ; 


VIDEO 


W8 


08590-20057 


CABLE 


ASSEMBLY ; 


ISOLATOR - 1st CONVERTER 


W9 


08590-20059 


CABLE 


ASSEMBLY; 


LPF - 2nd CONVERTER 


WIO 


08590-20007 


CABLE 


ASSEMBLY ; 


RF ATTEN - 1st CONVERTER 


Wt 1 


08590-60022 


CABLE 


ASSEMBLY ; 


DC POWER 


Wl 2 


8120-4823 


CABLE 


ASSEMBLY ; 


2 PHONO; 9.5 


W13 


8120-4823 


CABLE 


ASSEMBLY ; 


2 PHONO; 9.5 


W14 


8120-4823 


CABLE 


ASSEMBLY; 


2 PHONO; 9.5 


W15 


08590-60025 


CABLE 


ASSEMBLY; 


2nd CONVERTER - IF 


Wl 6 


08590-60027 


CABLE 


ASSEMBLY ; 


2nd IF - 3rd MIXER 


W17 


SEE AIS, A21 Sc 


A23; 


P/0 REMOTE 


I/O ASSEMBLIES 


W18 


8120-4823 


CABLE 


ASSEMBLY ; 


2 PHONO; 9.5 


W19 


8120-4823 


CABLE 


ASSEMBLY ; 


2 PHONO; 9.5 


W20 


8120-4823 


CABLE 


ASSEMBLY ; 


2 PHONO; 9.5 


W21 


08590-20056 


CABLE 


ASSEMBLY; 


YIG - ISOLATOR 


W22 


08590-20058 


CABLE 


ASSEMBLY; 


1st CONVERTER - LPF 


W23 


08590-60041 


CABLE 


ASSEMBLY; 


INTENSITY POT 


W24 


5062-0784 


CABLE 


ASSEMBLY; 


LINE SWITCH -7.: /C .'■7 




gctr:'z ■ 


ki 




n -p -)-2: ;^./\ ' : 


W25 


08590-60017 


CABLE 


ASSEMBLY; 


LINE SELECT 


W26 


08590-60037 


CABLE 


ASSEMBLY; 


CRT INTENSITY 


Wl 


08590-60024 


CABLE 


ASSEMBLY; 


1st LO OUTPUT 


Wl 


08590-60024 


CABLE 


ASSEMBLY; 


1st LO OUTPUT 


Wl 


08590-60024 


CABL E 


ASSEMBLY; 


1st LO OUTPUT 







Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 



HP Part C 
Number D 



Description 



Mfr 

Code 



Mfr Part Number 



0es90'60004 s 

1252-1065 5 

1251-7678 6 

1251-7673 6 

06590 -20004 I 

06590-68004 1 



1 KeveoMD eo4RD Assenstr 

1 COMN-POST TYPE , 100-PlW-SPCG 24-CONT 

2 COWN-POST TYPE , 100-PIH-SPCG S-COHT 

C0NK-P06T TYPE . 100-PlN-SPCS 5-CONT 

1 SO-KEYBOARD 

1 PC KIT CNTR SET 



08590-60004 

1252-1065 

1251-7678 

1251-7676 

06590-20004 

06590-68004 



42 '• 



oen CRT DATA DISPLAY; 75 X 102 l«1 




See introdtudoa to this sectloii for oideriiig Informatioa. 
* lodicatesEoctoiy selected vahi^ 




















lili III iSiii I 



Reference 

Designation 



HP Part 
Number 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



aSS 9 e- 6 M 4 T 




oa»a'Mo» 

MSSO'ZOtliS 

M99a*2g»22 

0tM>72l2 

oe«»<2a» 

0*m*l«47 

ge 99 - 203 } 

SOM-OTM 

sa2t-6«oa 



21 « 0 -D 0 «T 
2200 - 01 S 8 



4 

IS 



1ST CONVERTER ASSErSLY 

COIMECTOR-RF 9U FEN SSL-HOU-RR IJO-OHI 
COWECTOR-RF SKA FEN SGL-HOU-RR 40-(MI 
CONNECTOR-RF SIU FEH SGL-HOLE-RR SO-(Mt 
CONNECTOR-RF STU FEH SGL-HOlE-m SO-OMt 

GASKET 1ST CONV 
COVER-IST CONV 
nO(MT-IST CCNV 

RESISTOR 100 IS .OSI F TC>0+-100 
RESISTOR 227 IS .OSy F TC>d*-IOO 
RESISTOR 147 IS .OSU F TC*0*-ID0 
RESISTOR 3S.3 IS .OSU F TC<0*-IOO 
RESISTOR 147 IS .OSy F TC*D+-10O 

OIOOE ASSY 

DIODE nOUNT 

tllSCELLANEOUS PARTS 
WASHER -U IHTL T 1/4 IN .2SS-IN-1D 
SCREW-nACH 4-40 . 43S-IH-LG S2 DEG 



2S4S0 

2S4S0 

20480 

20480 

20480 

20 W 

20488 

28480 

24S40 

01837 

01837 

01837 

01837 

28480 

28460 



28480 

OQOOO 



08S90 -60047 



1250-7706 

l 2 S 0 - 7 W 8 -\^^^^ 

I2S0-VT80/ 

08SS8-DOOS2 

08SOO-20022 

08580-20022 

C3-1/8-TO-100R-F 

078-50-21 

CI8-S0-21 

08-60-21 

08-50-21 

5062-0785 

5021-6800 



2100-0067 

ORDER 8Y DESCRIPTION 



S*R iplroduction to this iKtioo for ord«rins inferOKtidit 
4IiMt' tltf fAtlory seJcctMl ' 'In* 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 oo 


Qty 


Description 


Mtr 

Code 


Mir Part Number 


A<Ai 

AS 


oa$90-«ea4a 


( 

7 


1 


ifiPt K/Tj lAiO 

2M) COHVERTiR ASSEtSLV 


29480 


08590-60043 


A6C1 


0164 '3038 


9 


2 


CAPACnW'FDTVFU 5000PF +80 -20T 200V 


28490 


0160-3036 


AK2 


OtSO-3038 


8 




CAPACITCe-FOTHBU 5000PF 4«l -20S 204V 


28480 


0160-30% 


ASC3 


0t8O'$438 


6 


1 


CAMCITOR-FDTICU 8.SPF 45 200V CBt 


28490 


0190-6436 


A5C4 


0140-O0TS 


7 


1 


CAPACnoe-FDTHRU 22PF 105 500V mCA 


72982 


ee«-053-0tA0-220K 


ASCR1 


180I-4SSO 


2 


1 


oicee-sn S16 schotwy 


29490 


1901-0950 


ASJ1 


1ZH-H67 


2 


1 


CONNECTOR-8F SltA FEH THD-HOLE SO-OHN 


28480 


1260 -1167 


MJ2 


I2S0-143S 


9 


1 


C0m:RF: 500 OWI: SIC 


29440 


1260-1436 


ASJ3 


1250-4881 


7 


2 


C0NNECT(K-9F SM H S6L-H0LE-FII S0-0W1 


24440 


1280-0491 


MJ4 


1250-4891 


7 




coNnecToe-RF sie n s6l-hole-f 9 so-om 


24440 


1260-0491 


ASL3 


4456S-1M403 


5 


1 


con. 2W CONV 


28440 


08686-90003 


ASL4 


910O-22SS 


4 


I 


HOUCT09 RF-CH-hLO 4T0W 105 


28480 


9tl»-22S5 


M(1P1 


08543-20047 


5 


t 


SLOCK CAVITY ' 


28440 


08559-20067 


A$tf>3 


08545-20092 


4 


I 


CAP DKLECTRIC 


23480 


08565-20092 


4Stf>3 


2208-0151 


0 


t 


SCREU-flACH 4-40 .TS-IK-LG PAH-HD-P8Z1 


00000 


ORDER BY DESCRIPTION 


ASHP4 


08585-20088 


8 


1 


CAP IHNER ELEffiNT 


28440 


08665-20068 


Asnps 


08585-00152 


7 


1 


KT6 TAB tWR 010 


28440 


D6S6S-001S2 


A5MP5 


2200-8171 


4 


1 


Sceu-IMCH 4-40 .TS-1N-L6 82 DEG 


00000 


OROER 8Y CESCRIPnON 


ASItPT 


3030-0397 


8 


4 


SCREU-SET 10-32 1 -IN-LG FUT-PT 9RS 


00000 


ORKR BY OESCRIPnON 


AEtrS 


3030-0397 


8 




SCPEU-SET 10-32 1-IH-LG FLAT-PT SRS 


00000 


ORDER 8Y description 


ASH’S 


3030-0397 


4 




SCISU-SET 10-32 1-DI-Lfi FLAT-PT BRS 


OOOQO 


OHOER BY DESCRIPTION 


ASW10 


3030-0397 


9 




SCREH-SET 10-32 1-IN-L6 FLAT-PT BRS 


00000 


ORDER BY DESCRIPTION 


ASieii 


0390-0573 


9 


1 


STAieOFF-ICX ,825-IN-LG 10-32-THO 


28480 


0380-0873 


AW1I 


2740-0001 


3 


3 


HUT-Mex-OeL-CtUn 10-32-TN0 .tOO-lN-THK 


00000 


DBoei BY description 


AENP12 


2740-0001 


3 




WlT-ICX-DBL-CHAn 10-32-TMO .tOO-Dt-THC 


00040 


order by CESCRIPnON 


A9nPI3 


2740-0001 


3 




NUT-HEX-OeL-CIW 10-32-TNO .tOO-W-TIK 


00000 


order by oescRiPnoN 


ASHPI4 


2980-0070 


fl, 


1 


HUT-HEX-DBL-CHAn 10-32*TW .D67-XN-THK 


28440 


2980-0078 


ASHP22 


08658-20074 


6 


1 


INSUL CPLG POST 


28480 


08668-20074 


A»3 


0757-0348 


2 


1 


RESISTOR 10 15 .1259 F TC’O-’-lOO 


29480 


0757-0346 




0180-0118 


1 


1 


CAPACnOR-FXO 8.80F*-105 35V0C TA 


65289 


IS00685X903982 




0190-0228 


9 


1 


CAPACnOR-FH] 22UF+-105 15V0C TA 


54289 


I90D229X901692 




0380-0002 


9 


1 


TB«ffl«.-SU)R LOS PL-MTG FOR-82-SOI 


28480 


0360-0002 




0380-0043 


6 


1 


TERfUNAL-SUDR LOS PL -UTS R5R-49-SCR 


29440 


0390-0043 




0520-0173 


2 


1 


SdSH-NACH 2-68 , 149-IN-LG RAN-HO-POH 


ooooo 


ORDER BY DESCRIPTIOH 




0520-0174 


3 


2 


SCREU-lMCH 2-69 .2S-IH-L6 PM-NO-POZt 


00090 


ORDER BY DESOtVTION 




09S58-00034 


6 


1 


cn.8 LOOP HPUT 


29480 


08668-00034 


AfA! 


r00558-80028 


3 


1 


ao 3HD CQHV OSC 


28480 


08SS8-60028 


00685-00163 


8 


2 


Cn.G LOOP FILTER 


29440 


08S6S-001S3 




09690-00014 


1 


1 


CVR-OSC HOOSIHG 


29440 


08690-00014 




08500-20020 


1 


1 


C0VER-2ICI CONV 


29440 


08500-20020 




08590-80033 


0 


1 


C8L ASSY AM. PUR 


29440 


OS590-80033 




08590-80037 


4 


i 


C8L AV-CHT INTEN 


28440 


09600-90037 




2130-0124 


4 


1 


UASHER-LK Sin. T NO, 10 . 196-IN- 10 


28480 


2180-0124 




2180-0357 


7 


3 


UASHER-LK INTL T NO, 10 ,t06-IN-I0 


78144 


I2ia-06-00-0%1 




2100-0672 


9 


6 


UASHER-LK NLCL HO. 0 .062-IK-ID ,1-IH-OD 


28440 


2180-0572 




2200-0106 


4 


2 


SCREU-NACH 4-40 .312-IN-LG PAH-HD-POZl 


OOOQO 


ORDER 9Y DESCRIPTION 




2200-0107 


4 


18 


SCREU-HACN 4-40 ,375-IH-LS PAN-HO-POZI 


OOOOO 


order BY DESCRn>riON 




2200-0110 


0 


8 


SCRBI-tlACH 4-40 1 -BI-LG PAN-HO-POZI 


OOOOO 


DRIER BY DESCRIPTION 




3038-0400 


2 


9 


SCREU-SKT HO CAP 0-80 .084- IN-LG SST 


ooooo 


ORDER BY DESCRIPTION 




3050-0003 


3 


1 


UASHER-FL NH HO. 8 .141 -IN- ID .3T6-IH-0D 


28440 


3060-0003 




3050-0174 


t 


4 


UASHER-H. me HO. 8 , 198-IM-ID 


11046 


AA-0107-2SS 




3050-0945 


2 


1 


UASHER-FL me NO. 10 .2- IN-ID .33-W-OO 


28440 


3060-0945 




6040-0454 


0 


t 


neiHIAL COtiKUNO 


28480 


6040-0464 




8000-0807 


2 


1 


SOLDER HIRE Sei-OE!* F .03S-U-OIA 


28440 


8090-0807 


ASAIRI 


oae3'»47os 


9 


1 


RESISTOR 47 55 .2SU CF TC>a-400 


01121 


CH470$ 


. ASAItU 


0683*271$ 


9 


1 


RESISTOR 270 65 .25U CF TC<0-400 


01121 


CB2715 



Sh introdnction to this lectiaa for ai^»rint Infortiulfon 
*In<llcat«> factory lelecl^ valur 
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Replaceable Parts 



Table 3~3. Replaceable Parts 



Reference 

Designation 



HP Part C 
Number D 



Description 



Mfr 

Code 



Mfr Part Number 




YIG OSCILUTOa 

SMtELO-YIG 

COVER-SH.D-V1G 

YIG eOMID ASSEnSLY 

COMI-POST TYPE . tOO-PTH-SPCG tG-COMT 

COftCCTCE-SGL COHT SKT .OS-XN-tSC-SZ RNO 
COweCTOE-SGL CONT SKT .M-M’BSC’SZ RNO 

nno&a«ii7^ m IXV3S PD-iuw 

OOD&ZNR e.1 W BW DO« PD-014W 




See mtroduction to this secttoa for ordering infomatioiL 
* Indicates factoiT selected value. 

















Replaceable Parts 



Table 3-3. Replaceable Parts 



Reterence 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mtr 

Code 


Mtr Part Number 


A7 


assso'soooi 


2 


1 


AtHLOG interface BOARD ASSEMBLY 


29480 


08580-60001 


A7C1 


otso-oiis 


t 


9 


CAPACITOR-fXO 6.SUF+-10S 3SV0C TA 


S6289 


1500695X903562 


A7C2 


0tS0-4S32 


4 


4 


CAPACITOR- FAD .01UF +-10K 109VDC CER 


29480 


0160-4932 


A7C3 


atso-4SS9 


7 


43 


CAPACnOR-FXO . IIP *-m S9VDC CER 


29460 


0180-493S 


A7C4 


0tSS-4S3S 


7 




CAPACITOR-FXO -IUF *-t0« SOVOC CER 


29480 


Q180-493S 


ATCE 


01S0-4S3S 


7 




CAPACITOR-FXO . IUF *-10S SOVOC CER 


29490 


0160-49^ 


A7C8 


SIS0-4S3S 


7 




CAPACITOR-FXD .IUF +-108 SOVOC CER 


28460 


0100-4835 


A7C7 


0180-4S39 


7 




CAPACtTOR-FND .IUF «-tOt SOVOC CER 


20460 


0186-463S 


ATce 


01SO-4WSS 


7 




CAPtfITOR-FXO .tUF *-10X SOVOC CER 


20480 


0160-4835 


A7C9 


D1SS-4S35 


7 




CAPACITOR-FXD .IUF *-10X SOVOC CER 


28480 


0160-4635 


A7C10 


OISO-4S3S 


7 




CAPACITOR-FXO .IUF v-tOt SOVOC CER 


28460 


0100-4635 


ATCIt 


OISO-483I 


4 




CAPACITOR-FXO .01UF v-lOX 1OOV0C £R 


26480 


0160-4632 


A7CU 


oieo>4soo 


6 


2 


CAPACITOR-FXD 120PF 1O0VOC CER 


28460 


0160-4600 


AXIS 


OISO-SSSS 


9 


1 


CAPACITOR-FXO lOUF *-2X SOVOC MET-POLX 


84411 


1€U-249 


AX14 


oiso-ssts 


7 


1 


CAPACnOR'FXD .2UF +-1S 200VOC MET-POLYP 


29460 


0160-5916 


AXIS 


oiso-oits 


1 




CAPACnOR-FXO 8.SUF+-KK 3SV0C TA 


56269 


1500685X903562 


AXIS 


0160-4S36 


7 




CAPACITOR-FXO .lUF *-tOX SOVOC CER 


28460 


0160-4835 


A7C17 


oiso-ons 


1 




CAPACITQR-FW) 9.9UF+-10X 3SVDC TA 


E62S9 


1500985X803562 


AXIS 


Q1S0-483E 


7 




CAPACITOR-FXD .IUF v-IOX SOVOC CER 


28460 


0100-4935 


AXIS 


QIS0>4SM 


6 




CAPACnOR-FXO 120PF v-SX lOOVOC CER 


26460 


0100-4900 


A7C20 


QtS0-4S32 


4 




CAPAcnoR-FW) . 01 UF vim loovoc cot 


284M 


0100-4832 


A7C21 


S1S0-4S39 


7 




CAPACnOR-FXO .IUF vUm SOVOC CER 


28480 


0160-4835 


A7C22 


01S0-4SS1 


3 


1 


CAPACITOR-FXO 4T00PF vtOX lODVX CER 


20400 


0100-4031 


A7C2S 


OISO'ASSS 


7 




CAPACnOR-FXD . IUF vtm SOVOC CER 


20460 


0160-4835 


A7C2A 


oiaO'Otis 


1 




CAPACnOR-FW 6.«JF*-tm 3SV0C TA 


56286 


IE0D686X603SB2 


A7C2S 


oiso'ons 


1 




CAPACnOR-FXD S.OUF*-tOK 3SV0C TA 


$6266' 


154D89SX«3Se2 


A7C2S 


aiso-4sss 


7 




CAPACITOR-FXD .IUF vtM SOVOC CER 


26460 


0100-4835 


A7C27 


01S0-4S3S 


7 




CAPACnOR-Fxe .IUF vin SOVOC CER 


26460 


0100-4935 


A7C2S 


0tS0-S7S7 


6 


1 


CAPACITOR-FXO IUF v1«t SOVOC MET-POLYC 


26460 


0190-3717 


A7C29 


0160'4M7 


2 


1 


CAPACnOR-FXO 2UF t-2m SOVOC MET-FOtTE 


29400 


0160-4047 


A7C30 


S1S0-483S 


7 




CAPACnOR-FXO .IUF vtax SOVOC CER 


20460 


01M-493S 


A7C3I 


01S0-4S3S 


7 




CAPACITOR-FXO .UF *-1«C SOVOC CBt 


28488 


0190-4935 


A7C3Z 


oieO'SSto 


3 


3 


CAPACITOR-FXD SJF +-im 50WC MET-POLX 


28480 


0180-3510 


ATC3S 


0IM-4S3S 


7 




CAPACITOR-FXO .IUF vIOS SOVOC CQt 


28460 


0190-4936 


ATC34 


0IS0-4S3S 


7 




CAPACITOR-FXO .IUF vIOX SOVOC CER 


29400 


0160-4835 


ATC3& 


0IS0-3S10 


3 




CAPACITQR-FXD 3UF *-10X SOVOC ICT-POLX 


28480 


9190-3510 


ATC3S 


01S0-3SW 


0 


1 


CAPACITOR-FXO 10UF *-ios SOVOC MET-POLX 


28400 


0199-3958 


A7C37 


0I60-483S 


7 




CAPACITOR-FXO .IUF r-IOt SOVOC CER 


29480 


0190-4e36 


ATC3S 


01M-011S 


1 




CAPACITOR-FXO O.flUFvlOI 3SVDC TA 


S6299 


15009S»t0039B2 


ATC3S 


0IS0-4S39 


7 




CAPACnOl-FXD .IUF *-l«X SOVOC CER 


29400 


0169-4935 


A7C40 


01S0-0I1S 


1 




CAPACITOR-FXO 6.8UF*-10X 3SVDC TA 


S0298 


1590896X903592 


A7C4t 


01W-483S 


7 




CAPACITOR-FXO .IUF +-1W SOVOC CER 


28480 


0160-4935 


ATC42 


S1SO-B08S 


6 


2 


CAPACITOR-FXD .22UF *-1« SOVOC CER 


16290 


CACOSXTR224JOSOA 


A7C4S 


S160-3S1S 


3 




CAPACITOR-FXD 3UF *-IOX SOVOC fCT-POLX 


29460 


0190-3510 


A7C44 


QieO>4SS2 


4 




CAPACITOR-FXD .OIUF vlOX lOOVOC ^ 


29460 


0190-4932 


A7C4S 


OISa-4836 


7 




CAPACITOR-FXO .IUF vlOX SOVOC CER 


28400 


0190-4935 


A7C4S 


QIS0-4S39 


7 




CAPACITOR-FXO .IUF --IDX SOVOC KR 


26460 


0160-4936 


A7C47 


QIS0-O3X 


s 


1 


CAPACirm-FXO .AVUFvIOX 3SV0C TA 


S6268 


1500474X903SA2 


ATC4S 


aiea-4S39 


7 




CAPACITQR-FXD .1UF vtOX SOVOC CER 


26460 


0190-4935 


A7C4S 


otea-4S3s 


7 




CAPACITOR-FXO .1UF «-IOX SOVOC CER 


28460 


0100-4835 


A7CS0 


0160-4S35 


7 




CAPACITOR-FXO .IUF +-IOX SOVOC CER 


28400 


OtW-4935 


ATCS1 


S160-4S3S 


7 




CAPACITOR-fXD .IUF —10X SOVOC CER 


26400 


0100-4835 


A7CS2 


0160-4939 


7 




CAPACITOR-FXO .IUF +-10X SOVOC CER 


28480 


0180-4035 


AXS3 


0160-4935 


7 




CAPACITOR-FXO .IUF +-10X SOVOC CER 


28480 


0190-4035 


A7C54 


01SO-4S3S 


7 




CAPACITOR-FXO .IUF *-10X SOVOC CER 


294S0 


0160-4835 


ATCSS 


0180 -0116 


1 




CAPACITOR-FXD e.SUF-»-im 35V0C TA 


S6289 


1500985X903592 


AX56 


0160-4834 


8 


1 


CAPACITOR-FXO .047UF —10X 100VDC tSt 


28480 


0160-4824 


AXS7 


0160-6098 


6 




CAPACITOR-FXO .22UF vtOX SOVOC CER 


18299 


CAC05X7R2Z4J0S0A 


AX5S 


0160-5439 


9 


1 


CAPACITOR-FXO 1.0UF *-tOX SOVOC POL YE 


26400 


0100-5439 


AXS9 


0180-2500 


1 


J 


CAPACITOR-FXD 1500UF+60-10X 16V0C AL 


37942 


TTtS2Uai6G1C3P 


AX60 


0180-0116 


1 




CAPACITOR-FXO 0.9UF-10X 3SV0C TA 


56289 


1 500695X90 35B2 



Stt intnxlacllon to Itili lectioo for ordering infomiattoR 
*Indicit(es factory selected value 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AX101 


0I80-4S3S 


7 


■ 


CAPACITOD-FXO .IUF +-10X SOVOC CER 


28480 


0100-4836 


AX 102 


0160-4830 


7 




CAPACITOfl-ntO .1UF *-m SOVtK C8R 


28460 


0160-4835 


AX103 


0160-4838 


7 




CAPACITOR-FXD .1UF t-lOX SOVOC CER 


26480 


0160-4835 


AX 104 


0180-4838 


7 




CAPACITOR-FXO . 1UF +- lOX SOVOC CER 


28480 


0160-4835 


AXtOS 


0180-4838 


7 




CAPACITOe-FXO . lUF +-10X SOVOC CER 


28480 


0160-4835 


AXIO'S 


0160-4838 


7 




CAPACITOR-FXO .1UF +-10X SOVOC CER 


28480 


0160-4836 


AX107 


0160-4838 


7 




CAPACIXR-FXO . 1UF *-10X SOVOC CER 


28480 


0180-4835 


AX10S 


0160-4838 


7 




CAPAdTOR-FXO .1UF *-10X SOVOC CER 


28480 


0160-4836 


AX10S 


0160-4838 


7 




CAPACirOR-FXO .1UF +-10X SOVOC CER 


28480 


0160-4835 


AX110 


0160-4838 


7 




CAPAdTDR-FXO .1UF +-10X SOVOC CER 


28480 


0160-4835 


AXII1 


0160-4838 


7 




CAPACITOR-FXO .1UF t-lOX SOVOC CER 


28480 


0180-4836 


AX112 


0160-4838 


7 




CAPACITOR-FM) .1UF .^-IDX SOVOC C8t 


28480 


0160-4835 


AX113 


0160-4838 


7 




CAPAdTOR-FXD .1UF +-10X SOVOC CSI 


28480 


0180-4835 


A7CR1 


1801-0060 


3 




DIOOE-SunCHIHG 80V 2006A 2NS 00-3S 


9N171 


1N4I50 


A7Cm 


1801-0080 


3 




DIOOE-SlinCHINe OOV 20W1A 2H5 SO-3S 


8NI71 


IN4IS0 


A7CR9 


1801-0080 


3 




OdOOE-SUrrCHING OOV 20MU 2HS 00-38 


9HI7I 


1N4I50 


A7CR0 


1801-0818 


t 


2 


DIOOE-Sn SI6 SCHOTTKY 


28480 


1901-0518 


A7CR7 


1801-0818 


8 




tnore-sn sk schottkv 


28480 


1901-0518 


ATCeipl 


1801-0080 


3 




OIOOE-SlinCHpn OOV 20unA 2NS do-38 


9N17t 


'1N41S0 


A7J1 


1281-7886 




T 


com-POST Type . ioo-fin-spcs 80-cokt . 


28480 


1281-7888 


A7J2 


1281-7883 




1 


COW-POST TYPE . lOO-PIN-SPCO lO-COHT 


00779 


87227-5 


A7J3 


1282-0028 




1 


COW-POST TYPE . tOO-PlN-SPCa 3-CONT 


28480 


1252-0025 


A7J4 


1282-0718 




1 


COW-POST rm .tOO-PIN-SPCO S-CONT 


28480 


1252-0718 


A7J5 


1281-2868 


8 


1 


COWECTOR-PHOW SINGLE PHONO JACK; DIP 


28480 


1251 -2969 


A7J0 


.1281-8380 


3 


1 


COWECTOR 2-PIH II POST TYRE 


' 28480 


1261-5390 


A7J7 


1281-4826 


1 


1 


COWECTOR 8-PIH N POST TYK 


28480 


1251-4926 


Axpe 


08880-20018 


7 


1 


STANOOPF-PF 


28480 


09590-20019 


A71P7 


06880-20027 


8 


1 


hut-stanooff 


28480 


00590-20027 


AXl 


1884-0488- 


4 


1 


TRANSISTOR WN SI TO-3 PO- 18011 FT-OOOKHZ 


28480 


1 854-0468 


A702 


1883-0314 


9 


1 


TRANSISTOR PNP 2H280SA SI TO- 39 PD-600nU 


04713 


2N290SA 


AToa . 


10S8-041T 


7 


1 


TRANSISTOR J-FET N-CHAN D-HOOE TO-18 SI 


28480 


1355-0417 


A704 


1888-0688 


2 


1 


TRANSISTOR nOSFET P-CHAN E-tlODE TO-92 St 


17858 


VP0300L 


A70IS 


1888-0420 


2 


1 


transistor J-FET 2N4391 N-04AN D-NOOE 


0129S 


2N4381 


A7Q6 


1884-0218 


1 


1 


TRANSISTOR 1641 S3 TO- 62 P0-3S0flU 


04713 


2N3S04 


A7C7 


1888-0414 


4 


1 


TRANSISTOR J-FET 2N4383 K-CHWN D-flOOE 


I78S6 


2H4383 


AX101 


1883-0038 


2 


1 


TRANSISTOR PIP SI PD>310nH FT-2S0flHZ 


27014 


2N3S0S 


A7BI 


0088-8624 


8 


2 


RESISTOR 2K .1« .1XU F X-0— 28 


28480 


0098-8024 


A7I12 


0888-0624 


S 




RESISTOR 2K .IS .128U F K-Qf-IS 


28480 


0808-8824 


ATM 


0Se8-3132 


4 


2 


RESISTOR 281 IS .12SU F .X>04~100 


24546 


CT4-1/8-X-2810-F 


ATM 


'0608-0468 


2 


1 


RESISTOR 46.33K .IS .IN F X*0*-10 


20480 


0899-0485 


A7RS 


0686-8343 


S 


2 


RESISTOR 9K .IS .12SH F X>0a-28 


28480 


0888-6343 


A7RS 


0688-6344 


6 


1 


RESISTOR 900 . IS , I2SW F TC<a*-28 


28480 


0688-6344 


. A7R7 


0698-8323 


f 


t 


RESISTOR 100 .IS ,I28U P TC-0--28 


29400 


0680-6323 


A7RB 


0686-6383 


7 


2 


RESISTOR SDK . IS . I2SU F X-0+-2S 


28480 


0698-6353 


A7RS 




7 




RESBTOR SOK . IS . I28U F X>0*-2S 


29480 


0688-6363 


ATItItl 




1 


1 


RESISTOR 2.31K .IS .I28U F X>0+-28 


2H627 


asi4 


ATim 




0 


2 


RESISTOR 4K .IS .I25U F X-0+-28 


28480 


0688-^2 


A7R12 


0688-6322 


(1 




fESlSTOR.AK .IS..128U F X*0*.-28 


28480 


0688-6322 


A7I113 


0688-8907 


t 


1 


RESISTOR 320 . 2SS ,2SH F rc*0*-M 


28480 


0688-9807 


A7)i14 


0767-0417 


8 


1 


RESISTOR 862 IS ,I2$U F X-0—100 


24646 


CT4-1/8-X-S82R-F 


A7R1S 


0668-3440 


7 


1 


RESISTOR 196 IS .12$U F X>0*-100 


24646 


CT4-l/B-ra-19eR-F 


ATRie 


0X7-0280 


3 


4 


RhiSTOR IK IS .12SU F TC>0*-IOO 


24648 


CT4-I/8-X-I001-F 


AX17 


0698-6343 


8 




RESISTOR 9K . IS . I2SN F X-Q4-25 


28480 


0688-6343 


AXIS 


0688-6362 


8 


* 


RESISTOR IK . IS . 12SN F TC0+-2S 


28480 


0688-8362 


AXie 


0699-0903 


3 


7 


RESISTOR m .IS JU P TC>0«‘10 


28480 


0888-0803 


ATR20 


0698-0903 


3 




RESISTOR tOK .1S .IN F X<0— 10 


28480 


0680-0903 


A7R21 


0699-0903 


3 




RESISTOR 10K .It .IN F X-0—10 


28480 


0898-0803 


A7R22 


0999*0903 


3 




RESISTOR tOK .IS .lU F TC-0+-10 


28480 


0699-0003 


A7R23 


0690-0903 


3 




RESISTOR 10K .IX .1U P TC»0^-10 


26480 


0690-0903 


A7fB4 






1 


FCSRtOR 3.4K aiW FTC-0+-10 


19X1 




A7FBB 


0698-1606 




s 


RESBTGfl 3K OlIW 0.1W F ‘nC-0+-10 


18701 




ATins 


068«26S 


D 


4 


RE3BT0R 200 ai % 1 W F TC - 0 1-10 


18701 





See iatioductifla to diis KCticMi for onleriiig iobMiDMioiL 

* Indicates facEocy selected value. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


DO i 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ATKg 


8888-8098 


7 


1 


RESISTOR 6K .15 . lU F TC<0*-15 


28480 


0688-0088 


ATR30 


0898-1866 


9 


1 


RESKTtn 2.7K AU f 7C-0^*10 


19701 


5023Z 


A7lt3t 


0898-1810 


4 


1 


RESISTOR 881 .25 .15 .12SU F K'Ot-25 


2n827 


CRB14 


ATR3Z 


0797-0280 


3 




RESISTOR IK 15 .1258 F TC>0--100 


24946 


CT4-1/8-T0-1001-F 


ATR33 


0797-0280 


3 




RESISTW IK 15 .129U F TC>e*-100 


24548 


CT4-1/8-T0-1001-F 


ATR34 


0888-0803 


3 




RESISTOR tm: .15 .18 F TC*0+-10 


28480 


0899-0903 


A7KW 


0888-0380 


8 


2 


RESISTOR 105 .15 .12SU F TC-0*-2S 


28400 


0698-6360 


A7R3« 


0797-0418 


7 


1 


RESISTOR 911 15 .12Si F TC<0*-100 


24548 


CT4-1/8-T0-5I1R-F 


ATR37 


0898-1889 


8 




RESISTOR 3K .15 .1U F TC>0-»-10 


1S70I 


5023Z 


ATR3S 


0707-0279 


7 


1 


RE9l9TCn01^ 1%0.12SWPTC-»0 h-100 


24640 


Cr4>1/Q^TC>Q102<F 


A7RM 




4 




fl£8tSTDft 200 ai% tW F TC»0+‘10 


10701 




A7R40 


oatt-228S 


4 




RE3I3TOR 300 aiK 1 W F 1C~0 + -1 0 


18701 




A7R41 




4 




REseiOR200ai% IWFTC-0+-10 


19701 




A7R42 


08888133 


4 




RE3ST0R281 1«ai2SW FTC-O-f-100 


2^48 


0X4-1/8-70-281 Of 


ATR43 


0899-8903 


3 




RESISTOR 105 .15 .18 F TC>0*-I0 


28480 


0898-0803 


ATR44 


0797-M42 


9 


19 


RESISTOR 105 15 .125U F TC*0'»-1DO 


24548 


CT4-I/8-T0-1002-F 


A7R45 


0797-0442 


0 




RESISTOR 105 15 .12SU F TC<0— 100 


24546 


CT4-l/e-T0-t002-F 


A7R4S 


07S7-0442 


9 




RESISTOR 105 15 .12SU F Tt*0*-100 


24548 


CT4-1/8-TO-I002-F 


A7R47 


0757-0280 


3 




RESISTOR IK 15 .I25U F TC>0«-IOO 


24548 


CT4-1/8-TO-1001 -F 


ATR48 


0797-0489 


8 


2 


RESISTOR 1005 15 .12SU F TC'O^-IOO 


24S48 


CT4-1/8-TO-1003-F 


ATR48 


0797-8489 


8 




RESISTOR 100K 15 .12911 F TC>0«-ID0 


24546 


CT4-1/8-TO-1003-F 


ATRSO 


0898-8380 


8 




RESISTOR 105 .15 .12911 F TC>0*-2S 


38480 


0888-8360 


ATRS1 


0797-0442 


9 




RESISTOR 105 15 .129U F TC*0*-100 


24S48 


CT4-1/8-TO-1002-F 


ATRS2 


0888-3400 


8 


1 


RESISTOR 147 15 .SU F TC'O+-100 


28480 


0888-3400 


A7RI0I 


0888-8630 


3 


B 


RESISTOR 205 .15 .1268 F TC>0*-2S 


28480 


0898-0830 


ATR1Q2 ' 


0088-8830 


3 




RESISTOR 205 .15 .12SU F TC>0*-25 


28480 


0688-8830 


A7RI03 


0608-0630 


3 




RESISTOR 205 .15 .1258 F TC>0*-2S 


28480 


0898-8830 


ATRlOe 


0088-8830 


3 




RESISTOR 205 .15 .1398 F TC>0*-2S 


20480 


0898-0830 


Arnios 


088MS19 


8 




BESISIOn 1SKai« OL12SWFTO-0+-28 


28480 


0608-6016 


A7R1W 


08888818 


8 




REStStOR 1BKai1%0l12mFTC>O-4-a8 


29480 


08888819 


A7S107 


0797-0442 


9 




RESISTOR 10K 15 .1298 F TC-0+-100 


24546 


CT4-1/8-TO-IOOZ-F 


A7RT4S 


0797-0442 


8 




RESISTOR 105 15 .1258 F TC>0*-I00 


24546 


CT4-1/8-T8-1002-F 


A7R110 


0757-0442 


9 




RESISTOR 105 15 .1258 F TC>0*-100 


24948 


CT4-1/8-T0-1002-F 


ATRtn 


0797-0458 


7 


11 


tSSISTOR 91.15 15 .1258 F TC-0+-100 


24948 


CT4-1/8-T0-6112-F 


ATItItt 


0757-0458 


7 




RESISTOR 91.15 IS .1298 F TC<a*-iao 


■24948 


CT4-1/8-T0-91 12-F 


A7R1I3 


0797-0442 


a 




RESISTOR 105 15 .1298 F K-0+-100 


24546 


CT4-1/8-T0-1802-F 


A7RII4 


0757-0442 


9 




KSISTOR 105 15 .1298 F TC*0*-IOO 


24948 


CT4-1/8-T8-1002-F 


ATRIIS 


0797-0498 


7 




RE5QT0R 91.15 15 .1298 F TC<0*-100 


24948 


CI4-1/8-T6-9112-F 


A7R1I6 


0797-0458 


7 




RESISTOR 81.15 IS .1298 F TC-0+-100 


24648 


CT4-1/8-T0-SM2-F 


A7R117 


0757-0442 


9 




RESISTOR 105 15 .1298 F TC>0-»-100 


24848 


CT4-1/8-T0-1002-F 


ATRItS 


0757-0442 


9 




RESISTGR 105 15 .1298 F TC>0*-100 


24848 


CT4-1/S-T8-I002-F 


A7R1 18 


0757-0468 


7 




RESISTOR 91.15 IS .12W F TC'0*-100 


24546 


CT4-t/e-18-5112-F 


A7R120 


0757-0458 


7 




RESISTOR 51.15 IS .1258 F TC-0+-100 


24546 


CT4-t/e-T0-91I2-F 


ATRIJt 


0757-0442 


9 




RESISTOR 105 IS .1298 F TC>0«-IOO 


24546. 


CT4-I/8-T8-1002-F 


A7R122 


0757-0442 


9 




RESOTOR 105 15 .1298 F TC>0«-IO0 


24948 


CT4-l/8-TO-1002-f 


A7R133 


0757-0458 


7 




RESISTOR 51.15 15 .1298 F TCMI+-100 


24546 


CT4-1/8-T0-8112-F 


A7S124 


0757-8458 


7 




ISSISTORSt.lK IS .1298 F TC>0«-10d 


24S48 


CT4-1/8- re-61 12-F 


A7IM2S 


0757-0442 


9 




RESISTOR 105 15 .1298 F TC<0«-100 


24S46 


CT4-1/8-T0-1062-F 


ATRize 


0757-8442 


9 




RESISTOR 105 15 .1258 F TC*04--100 


24546. 


CT4-1/8-TO-1082-F 


A7R127 


0757-0442 


8 




RESISTOR 105 IS .1258 F TC-0+-tOa 


24546 


CT4-1/8-TO-1002-F 


ATRiZe 


0757-0442 


9 




RESISTOR tOK IS .1298 F T0*0«-I00 


24546 


CT4-1/8-TB-1002-F 


A7R1Z9 


0757-0498 


7 




RESISTOR SI. 15 IS .1258 F TC>0*-100 


24646 


CT4-178-T0-91I2-F 


A7RI30 


0797-0498 


7 




RESISTOR 91.15 15 .1298 F T0*0*-I00 


24648 


CT4-1/8-T0-6112-F 


A7R131 


0797-0442 


9 




RESISTOR 105 IX ,1298 F TC*0+-100 


24548 


CT4-1/8-T0-1002-F 


A7R132 


0797-0498 


7 




RESTSTOR 91.15 15 .1258 F TC-0-»-100 


24948 


CT4-1/8-T0-S112-F 


ATR133 


0797-0442 


9 




RESISTOR 105 15 .1298 F TC-O-IOO 


24948 


tT4-1/B-T8-t002-F 


A7RI34 


0898-3150 


8 


1 


RESISTOR 2,375 15 ,1298 F TC*0— 100 


24948 


CI4-1/8-T0-2371-F 


A7U1 


1S20’3100 


0 


1 


IC DCDR TTL ALS BIN 3-T0-8-I.INE 3- INF 


01299 


SH74ALS133N 


A7U2 


1020-1987 


7 


14 


IC FF TTL LS D-TYFE P0S-EDSE-TRI6 PRL-IN 


34335 


Atl74LS374AP 


A7U3 


1920-1997 


7 




IC FF TTL LS D-TTPE POS-EDOE-TRIG PRL-IH 


34339 


Alt74LS374AP 


A7U4 


1820-1997 


7 




IC FF TTL LS D-TYPE P0S-ED6E-TRI6 PRL-IH 


34339 


Atl74LS374AP 


A7US 


1820-1897 


7 




K FF TTL LS O-TVPE POS-EDGE-TRIG PRL-IN 


34339 


AI174LS374AP 



See introducdoii b> this sectioa fbr (Mdeiing lofCtmatioii. 
* Indicates factoiy selected value. 
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Replaceible Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 



A7VRI 

A7VRZ 

A7VR101 



HP Part c 
Number D 



I«2g-I9«T 
IS20-IS97 
t«20-1997 
IS20->1ttT 
1820- IMT 

1t20-IS9T 

1«2S'I3B8 

1S26-I3M 

tS2a-13M 

1S26-130S 

182e>133e 

isse>i 04 « 

ie2S-104« 

t8SS-l04« 

1828-104* 

1828-1048 

1828-1040 

1828-1048 

1828-1048 

1U8-1048 

1828-1048 

1828-1048 

1828-1048 

1828-1489 

1826-0610 

1828-0810 

1*28-0808 

1828-1814 

1828-1188 

1828-0811 

1828-1188 

1828-0488 

1828-1048 

1828-08TS' 

1820-1997 

1628-1253 

1820-1W7 

1828-1253 

1820-1097 

1828-1253 

1820-1897 

1820-0471 

1858-0074 

1BS8-004T 

1888-0074 

18SS-007A 

1002-0028 

1802-3140 

1002-0025 

8180-0005 

8150-0045 




Description 



IC FF TTL LS 0-TWE POS-EOSE-TRIG PRL-IM 
IC FF TTL LS 0-TVUe POS-EOSe-TCK PRL-IN 
IC FF TTL US 0-TVPE POS-HXSE-TRie P9L-IN 
K FF TTL LS D-TYPE POS-EOGE-TKM P9L-IN 
IC FF TTL LS D-TYPE POS-EDSE-TRIfi PBL-IN 

IC FF TTL LS D-TYPE POS-EOSE-TRIS PRLI» 
D/A 12-SIT IS-PLASnC CtWS 
D/A 12-8IT IS-PLASnC CMOS 
D/A 12-81T 18 -PLASnC CUDS 
D/A 12-BIT 18-PLASTIC OIOS 

D/A 12-BlT 18-PLASTlC OIOS 
IC OP AtV PRCN 8-OIP-C PK6 
IC OP AHP PUCK 8-DIP-C «s 
a OP *np pacH 8 -oip-c pkg 

1C OP AflP PBCM S-DlP-r PKS 

IC OP Al«> PSCH 8-DIP-C PK6 
IC CP AHP PROI B-DS>-C PKG 
K OP ATf> PRCN S-OIP-C PKS 
K OP AMP PRCN 8-OIP-C PKS 
1C OP AtP PRCN 8-DIP-C PKG 

IC DP M* PRCH 8-OIP'C KG 
IC OP ANP PRCH 8-OIP'C PKG 
IC OP AHP PRCH 8-OlP-C PKS 
IC OP AMP PRCN S-DtP-C KC 
IC OP AMP cue 14-DIP-C PKG 

IC nULTIPUOl 4-CHAH-ANLG DUAL 18-DIP-C 
1C MULTmJIR 4-CHAH-AM.G DUAL 18-Dff-C 
IC nULTIPUlR AHLS 18-DlP-C PKG 
IC V RGLTR-V-REF-FXO O.OeS/IO.OOSV 
ANALOG SUTCH 4 SPST 18 -CERDIP 

IC SUITCH AHLG QUAD 18-DIP-C PKG 
ANALOG SWITCH 4 SPST 16 -CERDIP 
IC V RaTR TO-39- 
K OP AMP PRCN 8-OIP'C PKS 
K CP AIV LOH-BIAS-H-IHPO 8-OIP-C PKS 

1C FF TTL LS D-TYPE POS-EDGE-TRIG PHL-IH 
D/A 18-CEROIP SPUR 

IC FF TTL LS D-TYPE PDS-EOGE-TRIG PHt-lN 
D/A 1S-KR0IP SPUR 

1C FF TTL LS D-TYPE POS-EOSE-TRIG PI8.-1H 
0/A 18-CEROIP BPLR 

IC FF TTL LS D-TYPE POS-EOSE-TRIG PRL-IN 
K IW TTL HEX l-INP 
TRANSISTOR ARRAY 14-PIN PLSTC TO-IIO 
niAHStSTOR ARRAY 18-PIN PLSTC DV 

TDAHSISTOe AREaY 14-PIN KSTC TO-118 
TRANSISTDR MRAY 14-PIN PLSTC TO-1 18 

OnOE-ZMR 12V SS PD*1U IR'SIIA 
OIODE-ZNR 0.08V SS D0-3S P0>.4U 
DIODE-ZW 10V SS 00-35 PD>.4U TC'+.06S 

RESISTOR-ZERO MIS 22 AHS LEM) DIA 
RESISTOR-ZERO OHNS 22 AUG LEAD DIA 



Mfr 

Code 






Mfr Part Number 



An74LS374AP 

Ain4LS374AP 

AN74LS3T4AP 

AM74LS3T4AP 

An74LS374AP 

AH74LS374AP 

AD11/S48 

A011/S4S 

A011/S4S 

A011/S4S 

A011/S48 

0P-07C2 

OP-07CZ 

0P-07CZ 

0P-07C2 

0P-07CZ 

0P-O7C2 

OP-07CZ 

OP-OTC2 

0P-07CZ 

OP-OTCZ 

0P-27G2 

OP-O'KZ 

OP-07C2 

OPSO-0O1V 

HUX24FD 

l1UX24Fa 

LT1021BCNt-ta 

SU-086Q 

SU-01FQ 

SU-08GQ 

H S TGtfl S A Ce 0 

OP-OTCZ , , . , 

j3C»4**taiT 1314, -Wfc I 

AnT4LS374AP 

DAC88EX 

ANT4LS374AP 

DAC8SEK 

AHT4LS3T4AP 

0ACS8EX 

ANT4LS374AP 

SNT408N 

MPOSIOO 

ULN-20a3A 

MPQ6100 

ttNlOlOO 

1002-002S 

1002-3149 

1002-0025 

0150-0005 

8159-0005 



PUR-SWPLYt POUER-TSUi NO -OF-OUTPVTS-4 



0050-1819 



Sm iniTPduction to IlHt wclion for oHeriiis Inforntsifon 
■IndicAtM r AC lory Hlecterf vilnt 
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Replaceable Parts 



Table 3-3.- Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mir 

Code 


Mfr Part Number 


A9 


oaoe&40073 

bO£ 


A 


1 


3RD CONVEHIBt 80AHD ASSEMBLY 

3*^ Opr oo 1 


28490 


0959040073 


ASCI 


0160- 4»1 


7 


1 


CAPACITOR* FXO +*St tOOVOC CER 


29480 


0160-4601 


A9C2 


0I60-4TSS 


6 


1 


CAPAClTOt-FXO 4.7PF *-.5PF 100VDC CER 


28480 


0160-4795 


A9C3 


0160*4792 


5 


1 


CAPACZTOR-PXO 9*2PF 4^*,5PF IOOVOC CER 


23460 


0100-4762 


ASC4 


01N-4S22 


2 


9 


CAPACITOR-FAD lOOOPF *-5I IOOVOC CCft 


28480 


0160-4822 


A»CS 


0160-4S22 


2 




CAPACITOR-FXD 1000PF +-S)l IOOVOC CER 


26460 


0160-4822 


ASCS 


0160-4322 


2 




CAPACITOR-FXO lOOOPF +-5X IOOVOC CER 


26480 


0160-4022 


A9C7 


.0160-4786 


0 


1 


CWACITOR-FXO 18PF t-S* IOOVOC CER 0*-30 


26460 


0160-4766 


A9CS 


0160-4602 


6 


f 


CAPACITOR-FAO 02IT *-5X IOOVOC CER 0+-30 


29460 


0160-4602 


A9C9 


0160-4605 


1 


t 


CAPACITOR-FM) 4TPF *-SK tOOVDC CER 0»-3O 


26480 


0160-4805 


A9Cta 


0160-4614 


2 


1 


CAPACITOR-FXO 150PF *-5X IOOVOC CER 


21460 


0160-4614 


ASCII 


0160-4664 


7 


12 


CAPACnOR-FXD .01UP *-2K SOVDC COt 


26460 


0160-4554 


ASCIS 


0160-4664 


7 




CAPACnOR-FXD .01VF +-2DX 60V0C CER 


26460 


01M-4SS4 


ASCI 3 


0160-4564 


7 




CAPACnOR-FXD .01UF *-206 50VDC ^ 


26460 


0166-4564 


ASCI* 


0160-4564 


7 




CAPACITOR-FXO .01UF *-206 SOVDC OR 


26460 


0160-4554 


ASCIS 


0160-4664 


T 




CAPACITOR-FXO .01UF *-206 50V0C CER 


26460 


0160-4554 


ASCIS 


0160-4554 


7 




CAPACITUt-FXO .01UF *-206 50V0C CER 


26480 


0150-4554 


A9C1T 


0160-4554 


7 




CAPACITOR-FXO .01UF *-206 SOVDC CER 


26460 


0160-4554 


ASris 


0160-4554 


7 




CAPACITOR-FXO .01UF *-206 SOVDC CER 


26460 


018O-4M4 


ASCIS 


0150-4554 


7 




CAPACITOR-FXO .01UF *-206 SOVDC CER 


26460 


0160-M64 


A9C20 


0160-4554 


7 




CAPACITOR-FXD .OIU^ *-206 60VDC CER 


26460 


0160-4564 


ASC3I 


0160-4554 


7 




CAPACITOR-FXD .01UF *-206 SOVDC CER 


26480 


0160-4654 


A9C22 


0160-4522 


2 




CAPACnOR-FXO lOOOPF *-S6 lOOVDC (XR 


26460 


0160-4622 


ASC33 


0160-4622 


2 




CAPACnOR-FXD lOOOPF *-SX IOOVOC CER 


26460 


0160-4622 


ASC24 


0160-4622 


2 




CAPACnOR-FM) lOOOPF «-5t IOOVOC CCR 


26460 


0180-4822 


ASC2S 


0480-9197 


9 


1 


CAPACITOR-no Z.2UF*-106 20VDC TA 


56289 


1S0022SX8020A2 


A9C28 


0160-4564 


7 




CAPACnOR-FXD .OIUF *-206 SOVDC CER 


26460 


0109*4554 


A8C2T 


0160-4622 


2 




CtfAdTOR-FXO lOOOPF ♦-OX IOOVOC CER 


29480 


0180-4822 


ASC3S 


0160-4822 


2 




CAPACITOR-FXO lOOOPF *-S6 IOOVOC CER 


20460 


0180-4822 


A9C3S 


0190*0118 


1 


1 


CAPACITOR-FXO 6.StF*-tOX 3SVDC TA 


55206 


1500685X903582 


ASC30 


0160-4022 


2 




CAPACITOR-FXD lOOOPF *-SX IOOVOC CER 


28460 


0100-4622 


A3CR1 


1901-0040 


1 


2 


DIODE-SunCHIttt 30V SOIW 96 00-35 


SMI 71 


1N4149 


A9C92 


1901-0040 


1 




onniE-suncHDtt 30v som as oo-3s 


ONI 71 


1N4149 


ASCS3 


1001-1070 


0 


1 


DIOOE-PSI 110V 


28480 


1901-I0TO 


ASJI 


1260-0690 


6 


2 


CONNECTOR-RF 518 It S6L-H0LE-FR 50-0lt1 


28460 


1250-0890 


ASJ2 


1250-0680 


6 




CONNECTOR-RF STB It SOL-HOLE-FR 50-0161 


26460 


1250-0890 


A9L1 


00656-80012 


7 


1 


COIL FREQ ADJUST 


26460 


06556-60012 


ASI.2 


SIOO-2250 


0 


1 


INDUCTOR RF-CH-fLD 1S0IM 106 


26460 


0100-2260 


A9L3 


9100-2255 


4 


2 


DOUCTOR M^-CH-tR.0 470NH 106 


26460 


9100-2255 


A8L4 


0100-2255 


4 




INDUCTOR RF-CH-MLD 4701M 106 


26480 


9100-2255 


ASLS 


9100-2601 


4 


1 


INDUCTOR RF-CH-NLO SONH 106 


26460 


0100-2801 


A8L6 


0100-2251 


0 


t 


INDUCTOR RF-CH-RLO 220NH 106 


29460 


9100-2251 


ASLT 


9100*2259 


9 


1 


INDUCTOR RF-CH-RLO 1.SUH lOiX 


28480 


9TIM*22S9 


ASLS 


9100*2582 


6 


2 


INDUCTOR RF-CH-RLO 4.7UH S6 


20460 


6100-3562 


ASLS 


9100-3562 


5 




INDUCTOR RF-CH-NLD 4. TUH SS 


26460 


6100-3562 


ASLIO 


0140-0300 


6 


1 


INOUCTOR RF-CH-RLD 12UH 56 


26480 


6140-0364 


A9U1 


0100-3546 


0 


3 


INDUCTOR RF*CH*nU) 470NH 5X 


26460 


9100-3546 


A9L12 


9100-3546 


0 




DOUCTOR RF-CH-RLD 47»t1 56 - 


26460 


9100-3546 


A9LI3 


9100-3546 


0 




INOUCTOR RF-CH-RLD 470NH 56 


23460 


9100-3546 


A9L14 


0100-2249 


5 


1 


INDUCTOR RF*CK-ra.D 150191 1QX 


23460 


9100-2249 


A9Q1 


1654-0345 


6 


1 


DIANSISTat NPH 2HS1T9 ST TO-72 PD*200RU 


■ 04713 


2NSI79 


ASQ2 


1864-0247 


9 


1 


TRANSISTW NPN si T0*39 PD-1U FT>800nHZ 


26460 


1654-0247 


A9Q3 


1SS3-0036 


2 


1 


TRANSISTOR PNP SI PD<3tORU FT-ZSOmZ 


27014 


2N3906 


A9Q4 


1954-1032 


2 


1 


TRANSISTOR NPN SI P0>2.SU 


04713 


Wr581 


ASQS 


1854-0215 


1 


1 


TRANSISTOR NPN SI T0-S2 PD>350mt 


04713 


2N3904 


A8R1 


07S7-02SO 


3 


1 


RESISTOR IK 16 .12SU F TC>0*-11)0 


24546 


CT4-1/9'TO-1001-F 


A9R2 


0757-0394 


0 


4 


RESISTOR S1.1 16 .1ZSU F TC<0*-100 


24546 


CT4-1/8-Ta*51R1 -F 


ASR3 


0757-0424 


7 


2 


RE5I5T0R 1.1K IX .125U F TC^O^-lOO 


24&A9 


CT4-1/9-TQ-I191-F 


A9R4 


2100-3123 


0 


1 


RESISTOt-TRRR 500 106 C SIDE-AOJ IT-'DtN 


73136 


P9PR500 


ASRS 


0757-0346 


2 


3 


RESISTOR 10 16 .1ZSU F TC>0*-100 


29480 


0757-0346 



See introduction to Ibis sectiaB for oideiing inlCnnaHoa. 
* Indicates fbclo^ selected value. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Relerence 

Designation 



HP Part 
Number 




Description 



Mtr 

Code 



Mir Part Number 



ASRS 

A3R7 

ASRB 

A9R9 

ASRtO 



07S7-0346 

07S7-03dS 

OMS’7227 

0B98>7203 

06S«-7tee 



3 

4 
6 
3 
3 



RESISTOR 10 1)! .12SU f TC-0»*100 
2 RESISTOR 7S IS .12SU E tC-Ot-lOO 
1 RESISTOR 422 SX .OSU F TC>0*-I0Q 
1 RESISTOR 42.2 IX .D5U F TC<0>-100 
1 RESISTOR ID TX .OSU F TC-0*-IO0 



2S430 

24548 

24548 

24546 

24548 



0757-0346 

CT4-I/3-TO-7SRO-F 

C3-1/B-T0-422R-F 

C3-t/8-T0-42R2-F 

C3-I/8-TO-10R-F 



A3RU 

A3RI2 

A9R13 

ASet4 

A9R15 



0757-0394 0 
0757-0394 0 
0757-0294 9 
0757-0294 9 
07S7-04i4 7 



RESISTOR 51.1 IX .12SU F TC<0--100 
RESISTOR 51.1 IX .125U F TC-0--I00 
2 RESISTOR 17,8 IX ,1294 F TC-0+-100 
RESISTOR 17,8 IX ,12SU F TC>0— 100 
RESISTOR 1.1K IX ,12SU F TC*0+-100 



24546 

24546 

19701 

19701 

24546 



CT4-1/9-T0-SIH1-F 
CT4-1/9-I0-51R1-F 
5033R-1/8-T0'l7R3-F 
5033R-1/e-T0-17R8-F 
CT4-1/8-T0-1101 -F 



A9R16 

A9RIT 

A9RIB 

A3R1S 

A9R20 



0T57.-04I9 

0757-0443 

0608-3154 

0757-0405 

0757-0405 



0 

0 

0 

4 

4 



1 RESISTOR 031 IX ,125U F TC-O-IOO 

1 RESISTOR MK IX ,125U F TC-0+-100 

1 RESISTOR 4.22K IX ,125U F TC*0*-100 

2 RESISTOR 162 IX ,12SU F TC>0*-100 
RESISTOR 162 IX ,I25U F TC-0— 100 



24546 

24546 

24546 

24546 

24546 



CT4-1/8-T0-681R-F 

CT4-1/8-T0-1102-F 

CT4-1/8-T0-4221-F 

CT4-1/B-T0-162R-F 

CT4-I/8-T0-162R-F 



ABR21 

Asflaa o7s7'0‘f!^ 

A8FB3 



on7-«064 



0 

8 

6 

0 

7 



1 

2 

1 



REStSTOR S1.1 1W OllRW FTC-O+-10O 
neStSTDRRBF 1%(M»W FIG -0-1-100 , 

RE8WIDfl88t-t%(X128WFTC-0-F-100 
RESBron«tH«t0.iaBWFTC-0-f-100*^* "4- 
BESISTOR611 1%Ol125WFTO-0+-100 



S4646 

94346 

94346 

24343 

94346 



orA-i/o-TMini-F 

cr4-1/6-7&937fVF 

CT4-1/6-TD60S-F 

CT4-1/8-TC>4,2K-F 

CT4-1A-T0811AF 



A9R26 

A9R2T 

A9R2S 

ASR28 

A9U1 



0393-0092 

0757-0398 

0757-0346 

0955-0084 



7 

4 
2 
0 

5 



1 RESISTOR 464 IX .12SU F TC>0— 100 
RESISTOR 75 IX .1259 F TC>0--I00 
RESISTOR 10 IX .1259 F TC>0*-IOO 
n£31ST0l«tni»n.l95WFTG-0-*-100 
1 U'UAVE nixER 500 mz rux 



24546 

24546 

28480 

28480 



CT4-1/8-T0-4640-F 

CT4-1/8-TO-75RO-F 

0767-0346 

0855-0084 



A8VRI 

A9VR2 



1902-3104 

1902-0025 



6 

4 



1 DIODE-ZIR 5.02V 5X 00-35 P0-.4U 
1 OlOOE-ZMt 10V 5X 00-35 P0-.4U TC>*.06X 



28480 1902-3104 

23480 1902-0025 



ASVt 



0410-1354 



5 



SAUR 299.9 ITHZ 



28480 



0410-1354 
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Replaceable Pails 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 
















AtO 


osssD-eooss 


6 


1 


zm IF BOARD «^BLY ' ^ 


25480 


00580-60055 


Ataci 


0121 -aas7 


0 


3 


CAMCnOR-V TRnR-PSTH .8-S.5PF 7S0V 


18736 


TPO 


AiaC2 


0I21-O4ST 


9 




CAMcnOO-V TRnt-PSTN .O-O.SPF 7S0V 


18730 


TPO 


A10C3 


0121-04S1 


9 




CAPAcno(t-v naK-FSTH ,e-e.SFF Tsov 


18730 


TPO 


A10C4 


0IW-3S7S 


0 


4 


CAPAcnoR-Fxo laoopF *-2 ok toovDc cei 


28400 


0150-3878 


A10CS 


0IM-38TS 


0 




CAPACnaO-F» lOODPF *-205 tOOVDC cet 


28400 


0180-3610 


A10C6 


OlM'StTT 


6 


1 


CAPACnOR-FXO lOOPF 4-2K 20aVQC CEO 


28400 


0100-3877 


A10C7 


0l«0>3m 


e 




CAPACITOR-FXO lOOOPF +-205 100WC COt 


28400 


0100-3878 


Aiacs 


O1«0*22M 


8 


1 


CAmCITOR-F») tPF «-.25PF SOOIOC CO 


28480 


0100-2230 


AI0C9 


oiea- 2 zso 


6 


S 


CAMCITQR-FM) 6.1PF «-.250F 300V0C CER 


28480 


0100-2280 


A10CI0 


0160-3873 


0 




capacitor -FXO 1000PF —20X 100VDC CER 


20400 


0100-3078 


Aiacii 


0160-22U 


0 




CAMCneR-RD 5.1PF *-.2SPF 500VDC CER 


20400 


0180-2280 


A10CI2 


0I00-22W 


0 




CAMCITOR-FXD 6.1PF *-,2SPF 500VOC CER 


20480 


0100-2280 


AI0C13 


0100-22S2 


8 


1 


CAMC1T0R-FM> 0.2PF *-.2SPF 500VDC CER 


20480 


0100-2282 


A10C14 


0100-2250 


0 




CAMEITOR-FM) S.1PF *-.2EPF SOOVOC CER 


20400 


0100-2250 


AIOCIS 


0100-2250 


0 




CAPAC3TOR-FXO 5.1PF *-.2SPF SOOVOC CER 


28400 


0180-2250 


A1W1 


1250-0000 


a 


2 


CONNECTOR-RF Stfl H S9L-H0LE-FR SO-OMt 


28480 


1250-0080 


A10J2 


1250-0000 


5 




COMCCTOR-RF Stfi » SO.-HDLE-FR S0-0W1 


28400 


1250-0000 


Aiau 


0100-2247 ■ 


4 


1 


nnUCtOR IF-CH-ltD 100NH 105 


20480 


0100-2247 


A1QL2 


00S60-8O00S 


0 


1 


con. nut TANK 


20400 


QOS50-OOOOS 


A10Q1 


1853-0007 


7 


1 


TnwStSTOR POP 2N325I SI TO-IO PD*360W 


04713 


2H3251 


A100I 




7 


1 




20480 


5080-4210 










^ i 






AtORI 


075T-0«42 


9 




RESISIOR lOK IS .12SU F TC>Or-|00 


24548 


CT4-1/8-TO-1002-F 


A10R2 


0000-3130 


8 


1 


RESISTOR I7.0K IS .12SU F TC>0*-100 


24648 


CT4-1/0-T0-1702-F 


AiaRJ 


0757-0430 


3 


1 


RESISTOR 5.11K IS .12EU F TC>0*-10O 


24548 


eT4-I/0-T0-S111-F 


AIOIM 


0080-3442 


9 


1 


RESISTOR 237 IS .125U F TC-0*-l00 


24548 


CT4-1^-T6-237R-F 


A10RS 


0757-0200 


3, 


1 


RESISTOR IK IS ,I2SW F TC>0*-100 


24548 


CT4-1/8-T0-1001-F 


A1CT1 


OSSSt-00003 


0 


1 


con. e.P. FILTER 


28480 


08558-80003 



See introSnetton to tfch »«etion far ar4eHng ittfanaMloa 
*Iaaicattt fartorr aalactad valua 
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Replaceable Parts 



Table 3*3. Replaceable Parts 



Reference 

Oeeignation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mir 

Code 


Mfr Part Number 



All 


ossao-eoosa 


1 


1 


BAMOeiOTH FILTER BOARC ASSEISLY' 


28400 


08590-80050 


All Cl 


0160-4822 


4 


38 


CAPACITOR-FXO .01UF -»-tOS 100VDC CEfi 


28480 


0180-4832 


A11C2 


0180-0127 


2 


1 


CAPACnOt-FM) tUF +-20X SOVDC CER 


28480 


0180-0127 


A11C4 


0180-4832 


4 




CAPACnOR-FKO .OtUF -»-tOX tOOVDC CER 


28480 


0100-4832 


AltCS 


0180-4832 


4 




CAPACnOR-FM) .OtUF +-105 tOOVDC CER 


28480 


0180-4832 


AltCS 


0180-4832 


4 




CAPACnOR-FXO -OtUF -»-105 lOOVDC CS) 


28480 


0180-4832 


A1IC7 


0180-4832 


4 




CAPACITOR-FKD .OIUF +-I05 100VDC (XR 


28480 


0180-4132 


A11CS 


0180-2207 


3 


2 


CAPAdTOR-nO 300PF +-55 300V0C RICA 


28480 


8160-2207 


Alice 


0180-4032 


4 




CAPACITOR-FM) .OIUF +-105 lOOVOC CER 


23480 


0180-4032 


A1 ICtO 


0100-4832 


4 




CAPAdTCR-FXD .OIUF +-105 lODVOC CER 


28400 


0160-4832 


Alien 


0160-4832 


4 




CAPAdTOR-FUD .OIUF +-105 lOOVDC CER 


28480 


0180-4332 


A11C12 


0100-4832 


4 


' 


CAPAdTW-FKD .OIUF 4-103 100VOC CER 


28480 


0180-4832 


AMC13 


0100-4023 


2 


3 


CAPAdTOR-FXD lOOOPF *■« lOOVOC CER 


28480 


0100-4812 


A11CI4 


0100-2248 


3 


2 


CAPAdTOR-FUD 4.7PF 4-.2EPF SOOVDC CER 


28480 


0180-2245 


AtlCIS 


0121-0088 


7 


2 


CAPACITOR-V T«n»-CER 2-8PF 350V PC-tITO 


73000 


0V1IPR8A 


AllCtS* 


0180-0134 


1 


4 


CAPACrreR-FXD 220PF -»-53 300WC RtCA 


28480 


0180-0134 


Alien 


0100-4832 


4 




CAPAdTOR-FXO .OIUF 4-103 lOOVDC CER 


28480 


0160-4832 


A11CI8 


0180-4832 


4 




CAPAdTOR-FS) .01UF —103 lOOVDC CER 


2840Q 


0180-4832 


AI1CI9 


0180-4832 


4 




CAPACITOR-FXO .OIUF 4-103 lOOVOC CER 


20480 


0160-4832 


A11C20* 


0180-0134 


1 




CAPACinR-FKO 220PF 4-53 SOOVDC hlCA 


28480 


0180-0134 


A1IC21 


0180-0437 


7 


2 


CAPAdTOR-FKD I2PF 4-53 SOOVDC CER 


20480 


0180-0437 


A1IC22 


0180-4838 


7 


3 


CAMdTOR-FXD -lUF 4-|0X SOVDC CER 


28480 


0180-4835 


A11C22 


0121 -0838 


0 


2 


CAPAdTCR-V TRnR-CER 5.5-18PF 350V 


73809 


0V1IFRI8A 


A11C24 


0180-4832 


4 




CAPAdTOR-FKO .01UF 4-103 lOOVDC CER 


28480 


0160-4832 


A1IC2S 


0121 -0883 


8 


2 


CAPACnOR-V TRHR-CER 3.5-IOPF 160V 


52783 


1R/S-TRIK030244a40« 


A11C2S 


0180-4832 


4 




CAPACnOR-FXO .OIUF 4-103 lOOVDC CER 


28480 


0160-4832 


A11CST 


0180-4832 


4 




CAPAdTDR-FXD .OtUF 4-103 1 08VDC CER 


20480 


OieO-4832 


Alices 


0180-4832 


4 




CAPACITOR-FXD .OIUF 4-103 lOOVDC CBI 


20480 


0180-4832 


A1IC2S 


0180-4822 


2 




CAPACXTOR-FIffi lOODPF 4-53 tOOVDC CBI 


20480 


0160-4822 


AMC30 


0180-4832 


4 




CAmdTOH-FXO .OIUF 4-103 tOOVDC CSt 


20480 


0180-4832 


AIIC3I 


0180-4831 


3 


1 


CAPAdTOR-FXO 4700PF 4-103 lOOVOC CER 


28480 


0180-4831 


AIIC22 


0180-4836 


7 




CAPAdTOR-FXO .1 IF 4-103 SOVDC CER 


28480 


0180-4835 


AI1C33 


0180-2207 


3 




CAPAdTOR-FM) 300PF 4-53 300V0C I1ICA 


28480 


0160-2207 


AI1C34 


0180-4832 


4 




CAPAdTOR-FXO .OIUF 4-103 tOOVDC CER 


28480 


0160-4832 


AI1C3S 


0180-4832 


4 




CAPAdTOR-FXO .OIUF 4-103 tOOVOl CER ' 


28480 


0160-4832 


A11C3S 


0180-4032 


4 




CAPACITOR-FXD .OIUF —103 tOOVDC CER 


20400 


0180-4832 


Aitcar 


oieo-22«> 


31 




CAPAdTOR-FXO 4.7PF 4-.2SPF SOOVDC CER 


20400 


0160-2248 


Al tC3S 


8121-0050 


7: 




CAPAdTOR-V T«nR-CB( 2-8PF 360V PC-I1TS 


73890 


0V11PR8A 


AI1C38 


0100-2987 


8: 


2 


CAPAdTOR-FXO 8.2PF 4-.6PF 1KV0C CER 


20400 


0180-2987 


AIIC40 


0180-4032 


4i 




CAPACITOR-FXO .OIUF 4-103 lOOVDC CER' 


28480 


0188-4832 


A1IC41 


0100-4822 


2 




CAPAdTOR-FXO 1000PF 4-53 lOOVOC CER 


38480 


8180-4822 


A1IC42 


0180-4032 


4 




CAFACITOR-FXD .OIUF 4-103 lOOVOC CER 


28480 


0180-4832 


AtlC43^ 


0180-0134 


1 




CAPWaTOR-FXO 220PF 4-63 30DVX dCA 


28480 


0180-0134 


A1IC44 


0180-0437 


7 




CAmerroR-Fxo i2pf 4-53 soovoc ca 


28480 


0180-0437 


A1IC4S 


0121 -0030 


8 




CAPACITOR- V TIWR-Cet 5.5-18PF 380V 


73888 


0V11PR18A 


Aiicee 


0180-4835 


7 




CAPACITOR-FXO .1UF 4-103 50VOC CER 


20480 


0180 -4835 


A1IC47 


-0150-4532 


4 




CAPACITOR-FXO .OIUF 4-103 lOOVDCCER 


28480 


0160-4832 


A1IC4« 


0180-4032 


4 




CAPAcnOR-FXO .OIUF 4-103 lOOVOC CER 


28450 


0180-4832 


Alicea 


0100-4032 


4 




CAPAdTOR-FXO .OIUF 4-103 lOOVOC CER 


20400 ' 


0180-4832 


AI1CS0 


0100-4032 


4 




CAPACITOR-FXD .OIUF -l03 100V0C CER 


28480 


0180-4832 


AI1CS1 


0180-4032 


4 




CAPACITOR-FXD .OIUF 4-103 tOOVDC CER 


28400 


0180-4832 


AI1CS2 


0180-4832 


4 




CAPAdT0R-FM3 .01UF 4-103 lOOVDC CER 


28480 


0180-4332 


AI1CS3 


0180-4832 


4 




CAPACITOH-FXO .OIUF 4-103 lOOVOC CER 


20480 


0180-4132 


A11CS4 


0121-0583 


3 




CAPAcrrofi-v trw-cer 3.s-i»f leov 


62783 


7R/S-TRIKa302448404 


All CSS 


0160-4032 


4 




CAPAdTOR-FXO .OIUF *-103 lOOVOC CER 


28480 


0180-4132 


Aiicsa 


0180-2887 


8 




CAPACITOR-FXO 8.2PF 4-.SPF tKVOC CER 


20480 


niao-2887 


A11C60 


0180-4832 


4 




ClWAdTOR-FXO .OIUF *-103 lOOVOC CER 


23480 


0180-4832 


A11C61 


0180-4832 


4 




CAPACITOR-FXO .OIUF **103 lOOVOC CER 


28480 


0180-4832 


Aitce2 


0180-4832 


4 




CAPAdTOR-FXO .OIUF *-i03 tOOVDC CER 


20480 


0160-4832 


A11C63 


0160-4832 


4 




CAPAdTOR-FXO .OIUF 4-int tOOVDC CER 


204S0 


0180-4832 


AltC^ 


0180-0134 


1 




CAPACITOR-FXO 220PF *-53 SOOVDC IHCA 


28480 


0180-0134 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Alices 


0160*4832 


4 




CAPACITOR-RAO .OIUF t-10X 100VOC CER 


28460 


0160*4832 


Alices 


0160'4832 


4 




Cl^ACITOR-FXO .OUIF -»-IOX tOOVOC CER 


294S0 


0160-4832 


A1 tC67 


0160-4832 


4 




capacitor -FAD ,0tUF t-lOX tOOVOC CER 


28480 


0160-4832 


Aticea 


SI60-Z2SS 


4 


1 


CAPACITOR-FXO 11PF ^*5X SOOVDC CER 0«-30 


26480 


0160-2258 


Alices 


0160-4832 


4 




CAPACITOR-FXO .OIUF *-tOS lOOVDC CER 


28480 


0160*4832 


A11CT3 


oizi-iHSa 


4 


2 


CAPAC(TC»-V TFMF4AIFI 1.MAPF 17SV 


T487Q 


iST-oio>oea 


A11C74 


0121-045R 


4 




CAPACnOR-VTnMRAm 1.M.1PF 1TO7 


74970 


187*0109*028 


AtICTS 


0160-1786 


9 




CAPAcnorwoi len: 






A11CR1 


1901-0047 


8 


6 


DIODE-SunCKING 20V 75ltA 10KS 


29480 


1901-0047 


AIICR2 


1901-0047 


6 




OIOOE-SUITCHm 20V TSW IONS 


38480 


1901-0047 


AI1CS3 


1901-1070 


9 


5 


Diooe-psi 110 V 


29480 


1901-1070 


A11CM 


1901-1070 


9 




DIDDE-PIN 110V 


28480 


1901-1070 


A11CR9 


1901-1070 


9 




Diooe-PiN 110V 


28480 


1901*1070 


Alien 


1901-083S 


9 


5 


OlOOE-Sn SI6 SCHOTIKV 


28480 


1901*0535 


Alien 


1901-053$ 


9 




DlOtff-Sn SIS SCMOTTKV 


28480 


1901-0535 


Alien 


1901-0047 


8 




□lOOE-SUlTOUNG 20V TSIU IONS 


28480 


1901 -0047 


AltCRIO 


1901-0047 


6 




□IDDE-SUITCHING 20V 75NA IONS 


28480 


1901-0047 


A1ICR11 


1901-1070 


0 




DIODE -P»t linu 


28480 


1901-1070 


A11CRI2 


1901-1070 


9 




DIODE -Pa< 110V 


28480 


1901*1070 


A11CR13 


1901-0047 


8 




DIODE -SUITCHINS 20V TSHA IONS 


28400 


1901-0047 


AIICR14 


1901-OS3S 


9 




oiooE-sn SIS schottkv 


28480 


1901-0533 


AIICRIS 


1901-OS3S 


9 




DIODE-Stl SIS SCHOTTKY 


26460 


1901*0535 


AIICR16 


1901-0047 


8 




DIODE -SUITCHING 20 V TSMA IONS 


26480 


tdOI-0047 


Al1Cff17 


1901-0535 


8 




DICOE-Sn SIS SCHOTTKY 


28480 


1901-0535 


A11L1 


9140-0112 


2 


1 


INDUCTOR RF-eH-«.0 4.7UH 10* 


26480 


9140-0112 


A11L2 


9100-1641 


0 


1 


inductor RF-CN-riLD 240UH 5* 


26480 


9100-1641 


A11L3 


9140-0114 


4 


2 


inductor n-cK-riLD iouh m 


28480 


9140-0114 


A11L4 


9100-1624 


8 


3 


INDUCTOR RF-CH-niD 30UH 5* 


28480 


9100-1624 


AIILS 


9140-0179 


1 


2 


INOUCToe RF-CN-riD 22UN 16K 


26460 


9140-8179 


AIILS 


9100-2613 


0 


2 


INDUCTOR 385NH 5X .3120-IWtl .0I6L6-IN 


26480 


9100-2813 


A1tL? 


9140-0399 


7 


2 


INDUCTOR RF-CH-m.D 2.2UH SX 


28400 


8140-6399 


A11L8 


9140-0176 


0 


1 


inductor RF-CH-NLO 12UH 10* 


28480 


9140-0179 


A11L9 


9100-1619 


2 


2 


inductor RF-CN-NLO 6.8UH ID* 


28480 


9100-1619 


AIILtQ 


9140-0114 


4 




inductor RF-CN-NLO iouh 10* 


28480 


9140-0114 


A11L11 


9100-1624 


9 




WOUCTOR RF-CH-NLO 30UH SX 


28480 


9108*1624 


A11L12 


9140*0179 


1 




inductor RF-CH-tlD 22UH 10* 


28480 


9140-0179 


A11L13 


9140-0389 


7 




INDUCTOR RF-CH-NLO 2.2UN 5* 


28480 


9140-0399 


A11L14 


9100-1620 


5 


t 


inductor RF-CH-NLO 16UH 10* 


23480 


9100-1620 


Alius 


9100-2813 


0 




INDUCTOR 36SNH 5* .312D-INX1 .018LG-1N 


26480 


9100-2613 


A11L19 


9140*0144 


0 


2 


inductor RF-CH-NLO 4.7UH 10* 


28480 


9140-0144 


A11L17 


9100-1624 


9 




INDUCTOR RF-CH-NLD 30UH St 


28480 


9ioo-ion 


A1TL19 


9100-1619 


2 




INDUCTOR RF-CH-NLO S.8UH 10X 


28480 


9100-1619 


AIILI9 


9140-0144 


0 




inductor RF-CH-WH 4.7IA1 10* 


28480 


9140-0144 


■AtllW 


06659-00025 


5 


1 


BAFFLE INDUCTOR 


28480 


08359-00023 


A11Q1 


I9S4-034S 


6 


1 


TRANSISTOR NPN 2N3I79 SI TO- 72 PO>200NH 


D4T13 


2NS1T8 


41102 


1654-0404 


0 


2 


TRAieiSTOR WHI SI TO- 18 P0>360NU 


26480 


1954*0484 


A11Q3 


1853-0007 


7 


5 


transistor PNP 2N3251 SI TO-18 PO*3«t1U 


' 04713 


2N32S1 


A11Q4 


1653-0007 


7 




TRANSISTOR PNP 2H325I St TO-19 PD*nanU 


84713 


2N32S1 


Altos 


1955-0267 


5 


2 


transistor J-FET H-CHMJ D-Pioce TO-92 SI 


284» 


1955-0267 


AtiQQ 


1953-0007 


7 




TRANSISTOR PNP 2N32S1 SI TO-18 PO*360r«l 


04713 


2H3231 


A1107 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 FD-nOHU 


28480 


1 854-0404 


All 06 


1853-0007 


7 




TRANSISree PIP 2H32S1 SI TO-18 PD<360NU 


04713 


2N3251 


A11Q8 


1855-0267 


5 




TBANSISTOe J-FET N-CKAN D-NOOE TO-92 SI 


20480 


1855-0267 


A11Q10 


1853-6007 


7 




transistor PNP 2N32S1 SI TO-18 PD«380rW 


04713 


2N32SI 


A1 Iffi 


0757-0444 


1 


3 


RESISTOR 12. IK 1* .12SU F TC*0+-100 


24S46 


CT4-Ve-TO-1212-F 




0698*3150 


2 


1 


RESISTOR 14. 7K 1* .12SU F TC*0*-100 


24546 


CT4-I/8-T0-1472-F 


A11R3 


0757-0402 


\ 


2 


RESISTOR 110 1* .12SU F TC<0+-100 


24548 


CT4-1/8-T0-111-F 


A11R4 


0757-0442 


9 


8 


RESISTOR 10K 11 .12SU F TC'0+-100 


24546 


CT4-1/8-TO-1002-F 


AIIRS 


0757-0405 


4 


1 


RESISTOR 162 1* .12SU F IC'0+-100 


24546 


CT4-1/8-T0-162R-F 


A1 1R6 


0698-3431 


6 


1 


RESISIOR 23.7 1* .I25U F TC-Ot-100 


03866 


PNE5S-1/8-T0-23R7-F 




0696*8821 


8 


1 


nSISTOfi 5.62 1* .I2SU F IC*0*--100 


28460 


0599*9921 


A11R6 


0757*9401 


0 


3 


RESISTOR 100 1* .12SU F TC*O*-tO0 


Z4S48 


CT4-1/Bro-101-F 


A11R9 


0757*0439 


4 




RESISTOR S.81K 1* .125U F IC-Ot-IOO 


24346 


CT4-1/9-T0-6811-F 


A11R10 


0757*1094 


9 


1 


RESISTOR 1.47K 1* .12SU F TC-0—100 


24346 


CT4-1/8-T0-I471-F 



See introducticn to this sectiOD for otderiag infatm^kxL 
* Indicates fsctoiy selected value. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mir 

Code 


Mfr Part Number 


AURU 


07S7’0440 


7 


1 


RESISTOR 7.5K It ,I25U F TCO--100 


24S46 


CT4-t/8-T8-7S0i*F 


AlUtlZ 


OTST'OAA? 


4 




RESISTOR 16.2X It .I25U F TC’0--100 


24546 


CT4-1/8-T0-1822-F 


AURH 


0698*0082 


7 


1 


RESISTOR 454 It .I2SU F TC-0--10D 


24546 


CT4-1/8-T0-4640-F 


A1ISI4 


075T-03AS 


2 


4 


RESISTOR 10 It .125U F TC>0*-10D 


28400 


0787*0346 


Aiinis 


0698*3440 


7 


2 


RESISTOR 106 It .125U F TC-0-100 


24S45 


CT4-1/8-T0-196R-F 


A11R1S 


OTiT-OAtS 


0 


2 


RESISTOR 531 It .I2SU F TC-0+-1D0 


24S40 


CT4*l/e*T0*B31R-F 


AHR17 


069S-3AA2 


0 


2 


RESISTOR 237 1* .1250 F TC‘Ot-100 


24546 


CT4-1/5-T0-237R-F 


AMRIS 


0SSe-31SA 


0 


2 


RESISTOR 4.22t It .12SU F TC>0+-IOO 


24S46 


CT4-1/5-T0-4221-F 


A11R1R 




2 


a 


ICSnTDR14.TK1K0L12SW FTC-0+-100 


24545 


CT4-1»T0-1471-F 


A1tR20 


0757-OA4Z 


9 




RESISTOR 10K IX .12SU F TC>0— 100 


24S4S 


CT4-1/5-T0-1O02-F 


A11R21 


07S7-0442 


0 




RESISTOR 10K It .125U F TC>0+-IOO 


24645 


CT4-1/8-TO-1002-F 


A11R2Z 


aTST-CAAR 


0 




RESISTOR 10K t% *t2$U F TC-0«-180 


24540 


CT4-i/8-T8-1002-F 


A1IR33* 


a7S7-0A47 


4 


3 


RESISTOR 10.2K It , 125U F TC-Qt-tOD 


24545 


CT4-1/8-T0-162Z-F 


A1 1Ra« 


O7S7-01SS 


■3 


2 


RESISTOR 21.51: It ,t25U F TCO*-100 


24545 


CT4-1/8-T0-2162-F 


A1IR2S 


0SSS-34U 


I 


t 


RESISTOR 14TK It .12SU F TC>0— 100 


24548 


CT4-1/8-T0-1473-F 


AlIRZa 


3I100-3IS2 


7 


1 


RESISTOR -TRttR ZOOK 10X C SIDE-ADJ 1T*TRH 


73138 


89PR200K 


AltRRT 


07S7-0AAA 


1 




RESISTOR 12. IK It .12SU F TC-Ot-lOO 


24540 


CT4-t/0-TO-IZ12-F 


A11R2S 


07S7-OAA3 


0 


2 


RESISTOR lit It .12SU F TC-O+'IOO 


24545 


CT4-1/8-TO-I102-F 


A11R2» 


DS9S-00S3 


5 


2 


RESISTOR 1.96K It .12SU F TC-0+-100 


24540 


CT4-I/8-T0-1901-F 


• A11R30 


07S7-0A0: 


I 




RESISTOR 110 IS .tZSU F TC-0«-100 


24545 


CT4-1/8-T0-111-F 


A1tR31 


2100-3093 


4. 


1 


RESISTOR* TRTtR SO 10X C SIOE-AOJ 17*TR» 


73136 


80PR50 


Al1R3i* 


07S7-0A82 


3 


1 


RESISTOR 75K It .12SU F TC-Ot-lOO 


24546 


CT4-1/8-TO-7S02-F 


AI1R33 


07S7-OA42 


0 




RESISTOR 10K IS J2SU F TC>0«*100 


2AS45 


CT4-1/8-T0-1002-F 


AMR34 


07S7-0198 


3 




RESISTOR 21 .SK It .125U F TC-0+-100 


24540 


CT4-I/8-T0-21S2-F 


AlIRSa 


07S7-028S 


1 


1 


RESISTOR 3.0SK It .12SU F TC'O— lOO 


19701 


5033R-1/8-T0-9091-F 


A11R3S 


O6Sa-00S3 


5 




RESISTOR 1.36K It .12SU F TC-O-IOO 


24546 


CT4-l/8-T0-106t*F 


A11R3T 


07S7-OA18 


7 


2 


RESISTOR SIT It .12SU F TC-0+-100 


24546 


CT4-t/8-T0-S11R-F 


AMR3e 


OSSS-3AAI 


5 


1 


RESISTOR 2IS It .12SU F TC-O-tOO 


24546 . 


CT4*t/8-T0’215R-F 


At1R39 


OTSt'OAIS 


0 




RESISTOR eei It .125U F TC-0+-I00 


24545 


CT4*t/8-T0-68tR’F 


A1 IRAQ 


oees-3AA2 


0 




RESISTS 237 It .125U F TC-O-IOO 


24540 


CT4-1/8-T0-237R-F 


A1 IRAt 


ases-3tSA 


T» 




RESISTOR 4,2» It .12SU F TC>0— 100 


24545 


CT4-1/8-T0-4221-F 


A11RAZ 


07S7-0A42 


0 




RESISTOR 10K It ,12SU F TC>O*-t0O 


24S46 


CT4-1/8-TO-1002-F 


A11IM3 


oessstss 


a 




nesmoH ia.tk i% o.i»w f To-o-t-ioo 


34945 


CT4-1/B-T0-14T1-F 


AMR44 


0787-0042 


8 




RESISTOR 10K It .12SU F TC*0— 100 


24545 


CT4-1/5-IO-1002-F 


AMRA6 


07S7-OAOI 


0 




RESISTOR 108 IX ,126U F TC*Ot*100 


24545 


CT4-1/8-T0-101-F 


AURAS 


07S7-0AO1 


0 




RESISTOR 100 It .125R F TC-O+-IO0 


24545 


CT4-1/8-TO-101-F 


Al tRAT 


0757-034# 


2 




RESISTOR 10 It .I2SU F TC-Ot-100 


25450 


0757-0346 


AltRAS* 


0757-0447 


4 




RESISTOR 16.2K It .1251) F TC<0+-tCO 


24540 


CT4-1/8-T0-1822-F 


AURAS 


0757-0444 


1 




RESISTOR 12. IK It .12SU F TC-0+-I00 


24540 


CT4-1/8-T0-1212-F 


A11R90 


0757-0340 


2 




RESISTOR 10 It .125U F TC>0-»-100 


25480 


0797-0346 


A11RS1 


0757-0348 


2 




RESISTOR 10 It .I2SU F TC>0*-tOO 


28450 


0797-0345 


AI1RS2 


0757-0443 


0 




RESISTOR 1IK 1t .12SU F TOOt-lOO 


24545 


CT4-1/8-T0-1102-F 


A1IRS3 


0000-3440 


7 




RESISTOR 195 It ,I25U F TC>Ot-lDO 


24545 


CT4-1/8-T0-198H-F 


AMRSA 


0757-0410 


7 




ISSISTOR 511 It .I2SU F TC>0— IDO 


24545 


tT4-1/8-T0-SllR-F 


AMRS6 


0757-0442 


0 




RESISTOR lOK It .I2SU F T0>0— 100 


24546 


CI4-1/a-T0-t002-F 


A) 1RSS* 


0757-0420 


1 


1 


RESISTOR It .tZSU F TC>0+*180 


24546 


CT4-1/8-T0-t821-F 


AtIRS? 


0757-0100 


2 


2 


RESISTOR 31.0 It ,I25U F TC>0*-IOO 


28480 


-.0767-0180 


AI1RSS 


0500-3152 


5 


1 


RESISTOR 3. ASK It .125U F re>0*-1DO 


24546 


CT4-1/8-T0-3451-F 


AiiRaa 


0757-0150 


2 




RESISTOR 31.6 It .I2SU F TC-O^-IOO 


28480 


0757-0150 


AltRSO 


0S0a-3t53 


8 


1 


RESISTOR 3.93K It .125UF TC*0^*100 


24545' 


CT4-1/8-T0-383I-F 


AltRSI 


0737-0424 


T 


1 


RESISTOR 1.1K It .12SU F TC-O-f-lOO 


24548 


CT4-l/8-T0-t10t-F 


A11VRI 


1002-0040 


1 


1 


OIOOE-ZNR 5.51V St 00-35 PD>.4U 


28450 


1902-0045 


All VI 


0410-0775 


8 


. 4 


CRYSTAL-QUARTI 21.4 rul, HC-2S/0-H0R 


28450 


0410-0778 


At1Y2 


0410-0775 


a 




CRYSTAL-QUARTZ 21.4 toll MC-2S/1M4.0R 


28450 


0410-0778 


AMY3 


0410^8778 


5 




CRYSTAL -QUARTZ 21.4 mZ HC-2S/U-HLDR 


25430 


0410*0776 


AI1VA 


0410-0775 


8 




CRYSTAL -QUARTZ 21.4 ml HC-2S/U-HL0R 


25450 


0410-0778 



See inboduction to this section for ordering infoimation. 
* Indicates factoiy selected value. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


,Mfr 

Code 


Mfr Part Number 


A12 


osseo-eo«39 


6 


1 


STEP SAIN eOARD ASSErSLY 


284B0 


D8590-60039 


A12C1 


oieo-ioss 


9 


16 


CAPACITOR- FIS) .01UF +60-2aX 100VOC CER 


28490 


0160-2055 


A12C2 


0160-2055 


0 




CAPACITOR-FXO ,01Uf +80-20* 100VOC CER 


28480 


0180-2055 


A12C4 


01SO-20S5 


9 




CAPACIT06-FXO .OIUF +80*202 lOOVOC C£R 


28460 


0160-2055 


Alice 


oieo-ioss 


0 




CAPACITOR-FXO J)10F +30-20* lOOVOC CER 


28490 


0160-2055 


A1iC7 


0160-2455 


6 




capacitor -FXO .OIIF +80-20* tOOVDC CER 


28480 


0160-2055 


Alice 


oieo-ioss 


9 




CAPACITOR -FXD .D1UE +30-20* lODVDC CER 


26460 


0160-2055 


A12C10 


0160-2455 


9 




CAPACITOR-EXO .01UE +80-20* lOOVDC CER 


28480 


0160-2055 


Alien 


4160-2455 


0 




CAPAcrrofl-Fxo ,oiuf +so-2o* ioovdc ch; 


28480 


0160-2055 


A12C12 


0160-4932 


4 


1 


CAPACnOR-FXO .01UF +-105 tOOVOC CER 


28460 


0160^4832 


A1ZC13 


4160-2455 


« 




CAPACITOR -FXD .01UE +30-20* tOOVDC CER 


28480 


0160-2055 


AliCM 


0160-2455 


9 




CAPACnOR-FXO .01UF +30-20* lOOVDC CER 


28460 


0160-2055 


AliCIS 


0180-2455 


9 




CAPACITOR-FKO .OIUF +30-20* lOOVDC CER 


23460 


0160-2055 


Aticie 


4100-3457 


7 


3 


CAPACnOR-F*0 2000PF +-10* 250VOC CER 


28460 


0160-3457 


AliCIT 


4180-2455 


9 




QAPACZT017-FX0 +D1UF +80-29X lOOVDC CEIi 


28480 


0160-2055 


A12C18 


0164-2455 


9 




CAPACITOR-FKD .01UF +30-20* lOOVDC CER 


28480 


0160-2055 


Alicte 


oieo-3457 


7 




CAPACITOR- FXD 20 DOPE +-10* 250 VDC CER 


2B430 


0160-3457 


AtiCio 


0180-2055 


9 




CAPACITOR -FXD .01UF +80-202 lOOVDC CER 


23430 


0160-2055 


AliCii 


0180-2455 


9 




CAPACITOR-FXD .01UF +80-202 lOOVOC CER 


23460 


0160-2055 


AtiCii 


0160-3457 • 


7 




CAPACITOR-FXO 2000PF +-10* 250V0C CER 


23460 


0160*3457 


AtiCii 


4160-2055 


9 




capacitor -FXD ,01OF +80-20* lOOVOC CER 


28400 


0160-2055 


AiiCi4 


0160-2t9Q 


2 


2 


CAPACITOR -FXD 30 PF +-52 300 VDC MICA 


26480 


0160-2199 


AiiCi$ 


0180-2199 


2 




CAPACITOR -FXD 30 PF +-SS 300VOC MICA 


28480 


0160-2199 


Aiacm 


196WXM7 


0 




OOOE 






AliCK 


1001-0047 


a 




OKX)E 






AtaCFU 


IBOt-1070 


6 


3 


noospiNiiw 


90400 


looMim 


AiaCR5 


1601*1070 


6 




nOD&PINIIW 


26480 


1901-1070 


Aiacm 


1001-1070 


9 




OKXSPIN 1IW 




1601*1078 


AliU 


9140-0179 


1 


'7 


IHOUCTOR RF-CH-nLO 22UH 102 


20480 


9140-0179 


Atiu 


9140-0179 


1 




INDUCTOR RF-CH-hCO 22UH 10* 


28400 


9140-0179 


AtiUS 


9140-0179 


1 




INDUCTOR RF-CM-MLD 22UH 10* 


28480 


0140-0179 


AliLA 


9140-0174 


1 




INDUCTOR RF-CH-rU> 22UH 102 


26460 


9140-0179 


A1ZLS 


9140-0179 






INDUCTOR RF*CH-nUO 22UH 102 


28480 


9140 -0179 


A1iL7 


9140-0179 


1 




INDUCTOR RF-CH-MLD 22UH 1DX 


28460 


9140*0179 


AtiLS 


9140-0179 


1 




INDUCTOR RF-CH-riLO 22UH 10* 


28400 


9149-Om 


A12L9 


9100-2260 


1 


t 


DOUCTOR RF-CH-njD 1 +6UH 102 


28480 


9100*2260 


AliLlO 


0140-0158 


a 


1 


INDUCTOR RF-CH-HD 1 UK 102 


26460 


9140-0156 


AtiQI 


1653-0007 


7 


4 


TRANSISTOR PNP 2H3251 SI TO- 18 P0-300W 


04713 


2H32S1 


Alias 


1654-0345 


0 


3 


TRM6IST0R NPN 2H5170 SI TO-72 P0<200nl 


04713 


2H5179 


Aiioa 


1653-0007 


7 




TRAHSISTCn PNP 2H32S1 SI TO-13 PD*360t1U 


04713 


2N32S1 


AtiQA 


1654-0345 


e 




TRANSQTCn Nm 2N5IT9 SI TO-72 PD+iOOTtU 


04713 


2NSI70 


Alias 


1053-0047 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD+380nU 


04713 


2N3251 


Aiioe 


1094-0345 


9 




TRANSISTOR NPN ^5179 SI TO-72 PD>200KU 


04713 


2N5170 


AIiQ7 


1653-0007 


7 




transistor ZK3251 SI TO-19 P0+360tV 


04713 


2K32S1 


AliRl 


2100-3103 


6 


2 


RESISTOR -TRNR lOK t02 C SIDE-AOJ t7-TR» 


73138 


99PR10K 


AliRi 


2100*3103 


6 




RESISTOR- TRNR 10K 10* C SIOE-AOJ 17-TRM 


73138 


99PR10K 


A1iR3 


2100-3054 


0 


1 


RESISTOR- TRNR 50K 102 C SIOE-AOJ 17-TRN 


73138 


89PRS0K 


A12R4 


2100-3061 


5 


1 


RESISTOR -TRHR 500K 10* C SIDE-ADJ 17-TRN 


73138 


39PRSOOK 


A12R12 


0690-3444 


1 


4 


RESISTOR 316 12 .12SU F TC+0+-10Q 


24546 


CI4-1/8-T0-318R-F 


A12S1« 


0757-0346 


2 


2 


RESISTOR 10 12 .125U F TCx8+-tOO 


28400 


0757*0346 


AiiRte 


0757-0348 


2 




RESISTOR 10 12 .12^ F TC>0+-1C0 


28400 


0757-0346 


AiiRie 


0757-0290 


5 


1 


RESISTOR S+19K 12 J25U F TC-0+-100 


19701 


S033R-1/8-TO-6191 -F 


AliRiO 


0757-0270 


8 


4 


RESISTOR 3+16X 12 +12SU F TC>0+*100 


24546 


CT 4-1/8- T0-3161-F 


A12K21 


0699-3152 


8 


4 


RESISTOR 46+4X 12 .125U F TCiO+-lOO 


24S46 


CT4*1/0*TO*4842*F 


A12R22 


0757-0279 


8 




RESISTOR 3+16X 12 +12SU F TC>0+*100 


24S46 


gT4-1/6-T0-3iei-F 


A1iRi3 


0696-3444 


1 




RESISTOR 316 1* .I2SU F TC-D+-100 


24546 


CT4-1/8-T0*3t6fi*F 


A12Ri4 


0757-0395 


1 


3 


RESISTO? 56.2 1* . 12SU F rC<0+-100 


24546 


CT4-1/8-T0-S6R2-F 


AliRiS 


0757-0200 


3 


6 


RESISTOR IK 12 .12SU F TC-0+*100 


24546 


CT4-I/8-TO-100I-F 


A12R20 


0757-0417 


6 


1 


RESISTOR 562 12 +I25U F TC*8+-t90 


24548 


CT4-1/8-T0-S62R-F 


A1iR!7 


0757-0280 


3 




RESISTOR IK 12 +125U F TC>0+-100 


24546 


CT4-1/8-T0-IO01-F 


At2R29 


0757-0274 


0 




RESISTOR 3.16K 1* .I25U F TC>0+-10D 


24546 


CT4-1/8-T0*316t*F 


AiiRie 


0890-3444 


1 




RESISTOR 316 1* ,liSU P IC-0+-100 


24546 


eT4-t/8-T0-316R-F 


At2S30 


0757-0395 


1 




RESISTOR 56+2 12 .125U F TC<0+-1C0 


24548 


CT4-1/9-T0-56R2-F 


A12R31 


0757-0200 


3 




RESISTOR IK 12 +125U F TC-0«*1Q0 


24546 


CT4-1/8-TO-1001-F 



See mtioductlon to thii sectknt for infonnatloa. 

• Indicates factoiy selected value. 
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Replaceable Parts 



Table 3-3, Replaceable Parts 



Reference 

Designation 



HP Pa. i 
Number 



Qty 



Description 



Mfr 

Code 



Mir Part Number 



AIZR32 
At 2R33 
A12R34 
A12R35 
A12R36 

A12R37 

A12R3S 

A12R39 

A12R46 

A12R47 

A1ZR4S 

A12R49 

AISRSO 



At3 



07S7-0420 

07S7-0280 

07S7-0279 

0S93-3444 

0757-039S 

0757-0280 

0757-0420 

07S7-02S0 

0890-3440 

0898-3162 

0890-3182 

0898-3162 



RESISTOR 750 U .IZSU F TC>D'.'-iao 
RESISTOR tK IX .12SU F TC'O^-IDO 
RESISTOR 3.16K IX .1259 F TC>0+-100 
RESISTOR 316 IX ,125U F TC-0+-100 
RESISTOR 56.2 IX .1259 F TC>0+-:00 

ISSISTOR IK IX .1259 F TC<a« tOO 
RESISTOR 750 IX ,1259 F IC*0--100 
RESISTOR IK IX .1259 F TC>0*-100 
RESISTOR 196 IX .1259 F TC>0+-I00 
RESISTOR 46.4K IX .1259 F TC>0*-10a 

RESISTOR 46. 4K IX .1259 F TC>0*-10a 
RESISTOR 46. 4K IX .1259 F TC>0+-100 

REoarion 422 iw ai2aw i<Tc>o-i-iao 



SATIE AS A1 I ASSEneiT 



24546 

24546 

24546 

24546 

24346 

24546 

24546 

24546 

24546 

24546 

24546 

24S4S 



CT4-1/S-T0-7S1-F 
CT4-1/0-TO-IOO1-F 
CT4-1/8-T0-3161-F 
CT4- 1/9- ID-31 6H-F 
CT4-1/8-I0-S6R2-F 

CT4-1/8-TO-1001-F 

CT4-1/8-I0-751-F 

CT4-1/8-T0-1001-F 

CT4-t/8-T0-196R-F 

CT4-1/8-T0-4642-F 

CT4-1/B-T0-4642-F 

CT4-1/8-T0-4642-F 

CT4>1A>TO-499rtP 



See intiodiictian to this lectioii fiiT oidenog laRHmatkHi, 
* IndicBtcs factory selected value. 
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Replaceable Farts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AM 


oeseo^oora 


9 


1 


LOQ AMP BOARD ASSEMBLY 


2MB0 


08&9MD079 


A14C1 


01SO*4S54 


7 


65 


CAPACITOR-FXO .OIUF *-20X 50VDC CER 


28460 


0160*4554 


A14C2 


0180’OT97 


8 


1 


CAPACITOR-FXO 2*2UF*-10X 20V0C TA 


56269 


1 500225X3020 A2 


A14C3 


0160-4554 


7 




CAPACITOK-fXO ,01OF +-20X SOVOC CEK 


26480 


0160*4554 


A14C4 


0160-4084 


8 


2 


CAPAClTOe-FXO ,1UF »-20X SOVOC CER 


28480 


0160-4084 


A14C5 


0160-4084 


6 




CAPACITOR-FXO ,11F -m SOVOC CER 


26480 


0180-4084 


At4C^ 


0ie0-4SS4 


7 




CAPACITOR-FXO .OtUF t-ZOS SOVOC CER 


28480 


0tS0-4S54 


M4C7 


0160-3879 




1 


CAPACITOR-FXO .01UF *-Z0X tOOVDC CER 


28480 


0160-3873 


A14CS 


aiS0-4S54 


7 




CAPACITOR-FW> .01UF «-20X SOVOC CER 


28480 


OieO-4SS4 


A14CS 


ateo-<4SS4 


7 




CAPACITOR-FXO .01UF »-ZOX SOVOC CBt 


28480 


OI60-4SS4 


A14CtO 


0160-4SS4 


7 




CAPACITCR-FXO ,0iuF ^-20X 50VOC CER 


28480 


0180-4654 


A14CT1 


0160-4SS4 


7 




. CAPACITtffi-FXD .D1UF *-20X SOVOC CER 


28480 


0160-43S4 


A14C12 


Ot60-4SS4 


7 




CAPACITOP-FXO ,010F *-20X SOVOC CER 


28480 


0I6O-4SS4 


A14C;4 


0160-4S64 


7 




CAPACITOR-FXO .01UF »-Z0X SOVOC CER 


28480 


0180-4SS4 


A14C1S 


0160-45S4 


7 




CAPACITOR-FXO .01UF *-Z0» SOWK «H 


28480 


0160-4654 


Ai4cte 


01M-4SS4 


7 




CAPACITOR-FXO .01UF ^-20t 50V0C CER 


28480 


0160-4554 


A14C1T 


0t60-4SS4 


7 




CAPACITOR-FXD -OIUF **26r 50VDC CER 


28480 


0160*4554 


A14CU 


0t60-4SS4 


7 




CAPACITOR-F)^ ,01UF ^-30X 50VOC CER 


28460 


0160-4554 


A^4C19 


0160-4654 


7 




CAPACITOR-FXD .OIUF ^-20X 5QVDC CER 


28460 


0160-4664 


A14C20 


0160-4SS4 


7 




CAPACIIOR-FXD .OIUF ♦-ZOK SOVOC CER 


28460 


0160-4664 


AT4C21 


0160-4554 


7 




CAPACITOR-FXD .OIUF ♦-ZOX SOVOC CER 


23480 


0160-4664 


A14C22 


0160-4554 


7 




CAPACITOR-FXD .OIUF «*20t 60VOC CER 


28480 


0160*4554 


A14C23 


oiea‘4SS4 


7 




CAPACIT0R*FXD .OIUF *-zat SOVOC CER 


26460 


0160-4554 


A14C24 


0160-4SS4 


7 




CAPACITOR-FXO .OIUF +-2DX SOVOC CER 


28480 


0160-4664 


A14C2S 


0160-4564 


7 




CAPACITDR-FXD .OIUF +-ZOX SOVOC CBt 


28480 


0160-4664 


A14C26 


0160-4554 


7 




CAPACITOR-FXO .OIUF *-20X SOVOC CER 


28480 


0160-4664 


AI4CZ7 


ei6Q-4S54 


7 




CAPACITOR-FXO .OIUF +*ZOX 50VQC CER 


28480 


0160-4664 


A14C2S 


01SO-4SS4 


7 




CAPACITOR-FXD .OIUF «-20X SOVOC .CER 


28480 


0160-4664 


A14C29 


016O-4SS4 


7 




CAPACITOR-FXD .OIUF 50V0C CER 


28480 


0160-4664 


A14C3Q 


01SO-45E4 


7 




CAPACITOR-FXO .OIUF «*2Dt 50V0C CER 


28480 


0)60-4654 


A14C31 


Q160-45S4 


7 




CAPACITOR*FXO .OtUF *^ZQX 60VQC CER 


28480 


0)60-4534 


A14C32 


01W-45S4 


7 




CAPACITOR-FXO .OIUF +-20X SOVOC CER 


28480 


0)60-4584 


A14C33 


0160-4S54 


7 




CAPACITOR-FXO .OIUF +-20X SOVOC CER 


28480 


0100-4584 


A14C34 


01S0-4SS4 


7 




CAPACITOR-FXO .OtUF -.-20X SOVOC CER 


20480 


0160-45S4 


At4C36 


0160*4564 


7 




CAPACITOR-FXO .OIUF »-20X SOVOC CER 


28480 


0160-4S54 


A1 4C37 


0160*4654 


7 




CAPACITOR-FXO .OIUF .-20X SOVOC CER 


28480 


0180-4554 


A14C39 


0160-4654 


7 




CAPACITOR-FXO .OIUF +-20X SOVOC CER 


28480 


0160-4554 


A14C39 


C160-4S54 


7 




CAPACITOR-FXD .OIUF «-20X SOVOC CER 


28480 


0160-4664 


A14C40 


Q1«D-4»4 


7 




CAPACITOR-FXD .OIUF +-20X SOVOC CER 


28480 


0160-4S64 


A14C41 


316I>-4S54 


7 




CAPACITOR-FXD .OIUF +-20X SOVOC CER 


28480 


0180*4554 


A14C43 


0160-4SS4 


7 




CAPACITOR-FXD .OIUF *-20X SOVOC CER 


28480 


0150-4554 


A14C43 


01BO-4SS4 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


28480 


0160-4654 


A14C44 


0160-4SS4 


7 




CAPACITOR-FXO .OtLf *~20X 50VOC CEP 


28480 


0160-4654 


A14C4S 


OteO-4SS4 


7 




CAPACITQR*FX0 .OtUF SOVfK CEP 


28480 


0160-4654 


A14C46 


01B0-4S34 


7 




CAPACITOR-FXO .OtUF +-ZOX SOVOC CER 


28480 


0160-4554 


A14C47 


O160-4S54 


7 




CAPACITOR-FXO .OIUF +-Z0X SOVOC CER 


28480 


0150*4554 


A14C4S 


eieo-4ss4 


7 




CAPACITOR-FXO .OIUF t-20X SOVOC CER 


28480 


0160^4554 


AtSC49 


aiS0-4SS4 


7 




CAPACITOR-FXO .OIUF «-20X SOVOC CER 


26480 


0160-4664 


A14CS0 


0160*4554 


7 




CAPACITOR-FXO .OIUF +-20X SOVOC CER 


28460 


0)80-4664 


A14CS1 


0160*4564 


7 




CAPACITOR-FXO .OIUF »-20X SOWC CER 


26480 


0)60-4864 


At4CSZ 


et 60-4554 


7 




CAPACITOR-FXO .0IUF.t-20X SOVOC CER 


28480 


0180-4654 


A14CS3 


0160-4554 


7 




CAPACITOR-FXD .01 IF +-20X SOVOC CER 


28480 


0160-4654 


A14CB4 


0160-4554 


7 




CAPACITOR-FXO .01LF +-2DX SOVOC CER 


28480 


0160-4564 


A14CSS 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVOC CER 


28480 


0150-4554 


A)4CS6 


0160-4554 


7 




CAPACITDR-FXD .OIUF +-20X SOVOC CER 


28480 


0160-4554 


A1 4C57 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVOC CER 


28480 


0160-4S54 


A14C58 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVOC CER 


28480 


U160-4554 


A14C59 


0160*4554 


7 




CAPACITOR*FXD .OIUF ^*20X 50VDC CER 


26480 


0160-4SS4 


AI4C60 


0160-4554 


7 




CAPACtTDR-FXO .OIUF ♦-20X 50V0C CEP 


28460 


0160-4554 


AI4C61 


0160 4554 


7 




CAPACITDR'FXO .OIUF *-2&t 50VDC CER 


28480 


0160-4554 


AI4C63 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVOC CER 


28480 


0160-4554 



See Introdnctioii to this section for ordering information. 
* Indicates factoiy selected value;. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mtr Part Number 


AI4C63 


QieO-45S4 


7 




CAPACITOR-F)0 .01UF +-20X SOVDC CER 


23480 


0160-4554 


A14C64 


0160*4584 


7 




CAPACITOe-FXO .01UF *-20X SOVOC CER 


26460 


6160-4SS4 


A14CBS 


0160-4584 


7 




CAPACITOe-FXD .01UF »-20X SOVOC CER 


26460 


0160-4554 


A14C6S 


0te0*4S&4 


7 




CAPACITOR -FXD .01UF *-20* SOVOC CER 


26490 


0160*4554 


AtACST 


0160*4554 


7 




CAPACITOR- FKD .01UF *-20* SOVOC CER 


29460 


0160-4554 


A14CSS 


0t6O-4SS4 


7 




CAPACITOR-FXO .01UF +-20X SOVDC CER 


28480 


0160-4554 


A14C89 


0I6O-45S4 


7 




CAPACITOR-FXO ,01UF *-20X SOVDC CER 


26480 


0160-4554 


A14C70 


0160-45 to 


4 


1 


CAPACnOR-FXO 9.1PF +-.SPF 200VOC CER 


26480 


0160-4519 


A14C7t 


0140-0105 


2 


1 


CAPACITOR-FXO 130PF *-5X SOOVOC tllCA 


72136 


0niSF19tJ0300UV1CR 


A14C72 


0160-4386 


3 


1 


CAPAdTOR-FXO 33PF *-SX 200VDC CER 0*-30 


28480 


0160-4986 


AteCTS 


0160-3672 


0 


1 


CAPACITOR-FXD 2.2PF *- .25PF 200VOC CER 


28480 


0160-3672 


A14C74 


0160-4654 


7 




CAPACITOR-FXO .01UF *-20t SOVOC CER 


28460 


0160-4554 


AteCTf 


0160-4564 


7 




CAPACITOR-FXO .OIUF • 20X SOVDC CER 


26460 


0180-4554 


A1ACR1 


1910*0016 


0 


1 


DIOQE-GE 80V eOI» lUS 00-7 


28460 


1910*0016 


AldCRt 


1901*0050 


3 


2 


OlaOE-SUtTOtlNS 80V 200I1A 2NS IX)-35 


9N17I 


IK4150 


A14CR4 


1601-0050 


3 




OIOOE-9IITCHIN6 60V 200tM 2NS 00-35 


9NT71 


1N4150 


A14CRS 


1601-1086 


6 


17 


OIODE-SCHOTTKV Stl SIS 


26460 


$062-2835 


A14CR7 


tan-iooe 


6 




OIODE-SCHOTTKY SX SIG 


26460 


$082-2835 


A14CR8 


1901-1066 


5 




OlOOE-SCHOTTXV Stt SIG 


28480 


$092-2835 


A14CS9 


1301-1065 


6 




OIODE-SCHOTTXV Stl SIG 


26480 


$032-2335 


A14CR10 


1901-1085 


6 




OIDOE-SCXOTTKV 511 SIS 


26460 


5082-2835 


AtACRn 


1901*1085 ' 


6 




DIODE- SOtOTTKY 91 SIS 


26460 


5082 -2335 


At4CR12 


1901*1070 


9 


7 


DIODE-PIN MOV 


26480 


1901-1070 


A14CR13 


1301-1065 


6 




DIOOE-StHOTTKY Stl SIG 


28480 


$062-2335 


AtACRK 


1901-1085 


6 




dioce-schottky sn sig 


26460 


5082-2335 


A14CR1S 


1901-1070 


9 




□tOOE-PIN MOV 


26460 


1901-1070 


A14CR16 


1901-1070 


9 




OIODE-PIN MOV 


26460 


1901-1070 


A14CR17 


1901-1095 


6 




DIODE -schdttky sn sig 


28460 


5002-2835 


A14CR1B 


1901-1085 


5 




DIODE -SCHOTTXY Sn SIS 


26460 


5062-2335 


A14C919 


1901-1070 


9 




OIOOE*PIN 110V 


29480 


1901*1070 


A14CS20 


1901*1085 


6 




DIODE- SCHOTTKY sn SIG 


26460 


5082-2335 


AteCRZI 


1901-1066 


6 




OIOOE-SCHOTTKY sm sig 


26480 


5032-2335 


A14CR22 


1901-0040 


1 


1 


□lODG-SUITCHlHG 30V SODA 2NS 00-35 


9N171 


1H4143 


A14CR23 


1901-1065 


5 




OIODE-SCHOTTKY sm sig 


28480 


5062-2335 


A14CR24 


1901-1085 


6 




DIODE *SCHOTTKV Sn SIG 


28480 


5032-2835 


A14CRZS 


1901-1070 


9 




DIOOE*P1N 1 lOV 


26480 


1901-1070 


A14CR26 


1901-1065 


B 




OIOOE-SCHOTIXY Sn SIG 


26480 


5062-2635 


A14CR27 


1901-1065 


M 




OIOOE-SCHOTTICY Stl SIS 


29460 


6082*2835 


A14CR2S 


1901-1070 


H 




DIOOE-PIN 110V 


29480 


1901-1070 


A14CR29 


1901-1070 


9 




□lOOE-PItt 110V 


26460 


1901-1070 


A14CR30 


1901-1085 


6 




OIOOE-SCHOTTKV sn SIG 


28460 


5032-2635 


A14L1 


91 W>- 1018 


t 


1 


INDUCTOR RF-CH-tX.D 5.6U1 tOX 


28480 


9100-1616 


A14L2 


9140-0144 




1 


INDUCTOR RF-CH-NLO 4.7UH tOX 


28480 


9146-0144 


At4L3 


9140-0105 


3 


2 


INDUCTOR RF-CH-nLD 8.2UH lOX 


28480 


9140-0105 


A14L4 


9100-1619 


2 


2 


INDUCTOR RF-CH-nLO 6.SW 101 


28480 


8100-1616 


A14LS 


9100-1019 


2 




DtOUCTOR l^-CH-nLO 6.8UH 10X 


26m 


9100-1619 


A14L6 


9140-0114 


4 


3 


INDUCTOR RF-CH-n.0 10UH 10X 


28480 


9140*0114 


At4L7 


9140-0114 


4 




INDUCTOR RF-CH-flLD 10UH 10X 


28480 


9140-0114 


A14LS 


9140-0114 


4 




INDUCTOR RF-CH-ra.D tOUH 10X 


28480 


9140-0114 


A14L9 


9140-0112 


2 


1 


INDUCTOR RF-CK-NLO 4.7W 10X 


28460 


9140-0112 


A14L10 


9140-0105 


3 




INDUCTOR RF-CK-riLO 6.2UH 10X 


20460 


9140-0105 


A14L11 


9100-1627 


2 


1 


INDUCTOR RF-CW-ULO 39UH 5* 


20480 


9100-1627 


At4U2 


3100-1629 


4 


1 


INDUCTOR RF-CH-f1L0 470H SX 


28480 


9100-1629 


A14L13 


9100-1622 


7 


1 


INDUCTOR RF-CH-NLD 24UH SX 


28480 


9100-1622 


A14L14 


9100-2257 


6 


1 


INDUCTOR RF-CH-nLD 620NH 10X 


28480 


9100-2257 


A1401 


1954-0637 


1 


1 


transistor NPN 2N2219A SI TO -5 PD>600nu 


01296 


2H2219A 


A1402 


1653-0261 


9 


2 


TRANSISTOR PNP 2N2907A SI TO- 18 P0.400rM 


04713 


2N2907A 


A14Q3 


1353-0281 


9 




transistor PNP 2N2907A SI TO-18 PD*400fiy 


04713 


2N2907A 


A14Q4 


1353-0015 


7 


5 


TRANSISTOR PNP SI P0>200nu FT'SOOnHZ 


29460 


1353-0015 


A140S 


1653-0015 


7 




TRANSISTOR PNP SI PD>200nu FT <500(112 


26480 


1863*0015 


A1406 


1953-0007 


7 


1 


TRANSISTOR PNP 2H32S1 SI TO-18 POOeOtU 


04713 


2N3251 


A1407 


1954-0019 


3 


12 


transistor NPN SI TO-18 P0‘360nu 


23460 


18S4'0Q19 


At40S 


1353-0015 


7 




TRANSISTOR PW> SI PD< 200 nu FT>500rH2 


26460 


1663-0015 


A14Q9 


1854*0019 


3 




TRANSISTOR (ffK SI TO- 19 P0<360nv 


28480 


1964*0019 


A14Q10 


1853-0015 


7 




TRANSISTOR PNP SI PD<200nu FT-SOOnHZ 


20460 


1953-0016 



See inlroduclioii to (his section for orileHns infortiution 
*InSlciles factory seJected value 







ReplaceiJ>le Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14011 


1854-0019 


3 




TBANSISTOR »N si to- 18 po-seonu 


28460 


1854-0019 


At4Qia 


1853-0015 


7 




TRAf4SlSTQR PNP 5l PD-20Otiy PT-SOOmZ 


28480 


1853-0015 


A14013 


1854-0019 


3 




T6AH5I5TOfi t4>N 51 TO- 18 P0'360f1U 


28460 


1854-0019 


A14Q14 


1854-0019 


3 




TitANSISTOR tf>N SI TO- 18 PO'360(1U 


29480 


1854-0019 


A14Q1$ 


1854-0019 


3 




TRAMSI5T0R NPN 51 TO- 18 PO>360t1U 


28480 


1854-0019 


A14Q16 


1854-0019 


3 




transistor NPN 51 TO* 18 PO>360ftU 


28480 


1854-0019 


A14Q17 


1854-0019 


3 




transistor NPN SI TO* 18 PD«360f1U 


28480 


1854-0019 


A14Q18 


1854-0019 


3 




TRAHSISTOR NPN SI TO- 18 P0-350«y 


28480 


1854-0019 


A14Q19 


18S4-0019 


3 




transistor NPN SI TO* 18 PD>360NU 


28480 


1864-0019 


A14C2a 


1SS4-a0IS 


3 
> C 


e 


M>N SI TO* 19 P0>350nU 


28480 


1864-0019 


A14Q21 


1854-047S 


5 


1 


TRANSISTOR*OUAL P0<750W 


28480 


1884*0476 


At4Q£2 


1954-0404 


0 


2 


TRANSISTOR NPN SI TO- 19 PO«3eonU 


28480 


1634-0404 


A14Q24 


1 S54-0404 


0 




transistor NPN SI T0-t9 PD*350nil 


28480 


1864-0404 


A14Q2S 


1BS4-0Q19 


3 




transistor NRt SI TO-18 P0>360nU 


28480 


1864-0019 


A14R1 


07S7-0317 


7 


1 


RESISTOR T,33K \X .125U F TC=0^-100 


24646 


CT4-l/8-TO'l331-F 


A14R2 


07S7-02M 


3 


9 


RESISTOR IK 1% .125U F TC>0+-100 


24646 


CT4-1/8-T0-10O1-F 


A14R3 


0698-0084 


9 


1 


RESISTOR 2JSK IX .12Sy F TC*0-^-100 


24646 


CT4-1/e-TO-2151-F 


A14R4 


0698-3430 


5 


1 


RESISTOR 21.5 It .125U F TC»0+-1QO 


03666 


PnE55-1/8-I0-21R5-F 


A14R5 


0757-0443 


0 


1 


RESISTOR 11K It .125U F TC'0+-100 


24646 


CT4-1/8-T0*1102-F 


Al4Rfi 


0757-0442 


9 


4 


RESISTOR 10K It -125U F TC*0+-100 


24646 


CT4-t/8-T0-1002-F 


A14R7 


0757-0465 


6 


1 


RESISTOR ICfOK It .12SW F TC-Q^'-IOO 


24646 


CT4*t/8'rO-ia03-f 


A1498 


0757-0442 ■ 


9 




RESISTOR 10K It .125U F TC>0+-10C 


24646 


CT4*l/8-T0-10D2-F 


Al4fi9 


0698- 34S0 


9 


1 


RESISTOR 42. 2K It J25U F TCb0+*100 


24646 


CT4-V8-T0-4222-F 


A14R10 


2100-2633 


5 


1 


RESISTOR TR11R lit lOX C SIDE -AM 1-TRN 


73138 


82PAR1K 


A1AR11 


- 






fCSISTORMaK- 






A14R12 


0757-0488 


7 


2 


RESISTOR 51. IK Is .1256 F Tc.0+-100 


24646 


CT4-1/8-T0-5112-F 


A14R13 


0757-0401 


0 


3 


RESISTOR 100 IS .1259 f TC-O-IOO 


24646 


CT4-1/8-TO-101-F 


A14R14 


0757-0460 


1 


1 


RESISTOR S1.9K IS .12SU F TC-0+-100 


24646 


CT4-1/8-T0-819Z-F 


A14R18 


0757-0458 


7 




RESISTOR 51. IK IS .12SU F TC-0»-100 


24546 


CT4-1/8-T0-S112-F 


Al4fft6 


0757-0180 


2 


1 


RESISTOR 31.6 IS .125U F TC*0+-100 


28480 


0757-0180 


A14RW 


07S7-D464 


5 


1 


RESISTOR 90. 9K IS .12SU F TC>0+-100 


24546 


CT4-1/B-T0-9092-F 


Ai4Rie 


0698-3136 


9 


2 


RESISTOR 17. 9K IS .126U F TC'O+'IOO 


24646 


CT4-1/B-T0-1782-F 


A\4R^9 


0757-0123 


3 


1 


RESISTOR 34. OK IS .12SU F TC-0+-100 


29480 


0757 -Cl 23 


A14R20 


0698-0083 


9 


2 


RESISTOR 1.96K IS .126U F TC*0*-100 


24646 


CT4-1/8-T0-1961-F 


A14R21 


2100-2489 


9 


2 


RESISTOR- TRMR 5K 10S C SIOE-AM 1-TRN 


73138 


82PAR5K 


A1AR22 


0698-3463 


2 


\ 


RESISTOR 196K IS .125U F TC-0.-100 


2484S 


CT4-1/8-T0-1963-F 


A14R23 


2100-2514 


1 


1 


RESISTOR- TRNR 20 K 10X C SIDE -AM 1-TRN 


73138 


82PAR2QK 


A14R24 


0757-0274 


S 


3 


RESISTOR 1.21K 1X .1259 F TC-Q+-100 


24648 


CT4-1/8-T0-1211-F 


A1«t2S 


0757-0274 


5 




RESISTOR 1.21K IS .1259 F TC*(h-tOO 


24648 


CT4-1/8-T0-1211-F 


AtAR26 


0757-0274 


5 




RESISTOR 1.21K IS .1259 F TC.O+-100 


24S46 


CT4-1/8-T0-1211-F 


A1«2T 


2100-2489 


9 




RESISTOR- TRNR 5K IDS C SIDE-AM 1-TRN 


73138 


82PARSK 


At4R2e 


0757-0346 


2 


14 


RESISTOR 10 IS .1259 F TC<0+-100 


28480 


0757-0348 


A1 4R29 


0757-0346 


2 




RESISTOR 10 IS .1259 F TC.O.-IOO 


28480 


0767-0346 


A1 4R30 


2100-2522 


1 


3 


RESISTOR -TRMR 10K 10S C SIOE-AM 1-TRH 


73138 


82PAR10K 


A1 AR3t 


0757-0346 


2 




RESIST(» 10 IS .1259 F TC<O+-IO0 


28480 


0757-0346 


A14R32 


0757-0346 


2 




RESISTOR 10 IS .1259 F TCO-f-100 


28480 


0757-0348 


A14R33 


2100-2522 


1 




RESISTOR-TRMR 10K 10S C STCE-AOJ 1-TRH 


73138 


82PM710K 


A14R34 


2100-2521 


0 


1 


RESISTOR- TRMR 2K 10S 0 SIOE-AM 1-TRN 


73138 


82PAR2K 


A14I739 


0757-0346 


2 




RESISTCR 10 IS .1259 F TC>0+-100 


26460 


0757-0346 


A14R3& 


0757-0346 


2 




RESISTOR 10 IS .1259 F TC*0.-100 


28480 


0757-0346 


A1 4R37 


0757-0442 


9 




RESISTOR 10K IS .1259 F TC >0—100 


24546 


CT4-1/8-TO-10D2-F 


A1 4R38 


0696-3151 


7 


1 


RESISTOR 2.87K IS .1259 F TC-0+-100 


24546 


CT4-1/8-TO-2071-F 


A1 4R39 


2100-2520 


9 


1 


RESISTOR-TRMR 50 20S C SIDE -ADI 1-TRM 


73138 


82PAR50 


A14R40 


0757-0442 


9 




17ESISTOR 10K 1t J25y F TC«0«*100 


24546 


CT4-1/8-TO-1002-F 


A14R41 


07S7-0290 


5 


1 


RESISTOR 6. 19K IS .1259 F TC>0+-100 


19701 


5O33R-1/8-T0-S191-F 


A14R42 


0757-0200 


7 


1 


RESISTOR 5.62K IS .1259 F TC>0— 100 


24546 


CT4-1/8-T0-5621-F 


A14943 


0757-0447 


4 


1 


RESISTOR 16. 2K IS .1259 F TC>0*-100 


24546 


CT4-l/e-T0*1622-F 


A14S44 


0757-0420 


3 


1 


RESISTOR 750 IS .1259 F TC-0+-100 


24546 


CT4-1/e-T0-751-F 


A14R4S 


0698-3444 


1 


8 


RESISTOR 316 IS .1259 f TC-0+-100 


24546 


CT4-1/8-T0-316R-F 


A^4R46 


0698-3156 


2 


1 


RESISTOR 14. 7K IS .1259 F TC-O—IOO 


24546 


CT4-1/e-T0-147Z-F 


A) 4047 


0757-0346 


2 




RESISTOR 10 IS .1259 F TC-0+-100 


28480 


0757-0346 


A1 4R48 


0696-3150 


6 


4 


RESISTOR 2.37K IS .12S9 F TC*0*-100 


24S46 


CT4-1/8-T0-2371-F 


A1 4R49 


0686-3132 


4 


1 


RESISTOR 261 IS ,1259 F TC.{i*'100 


24646 


CT4-t/e-T0-2610'F 


A14R50 


0757-0279 


0 


4 


RESISTOR 3. 16K IS .1259 f TC-0--100 


24646 


CT4-t/8-T0-3iei-F 



See iatmductkn to ttais sectioa for cndering infonnatiOfL 
* Indicates foctoiy selected valve. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1«S1 


0757-0346 


2 




RESISTS 10 It .125U f rc>0— 100 


23480 


0757-0346 


At«S2 


0698-3444 


1 




RESISTOR 316 IS ,125V F TC<0-r-100 


24846 


CT4-1/8-T0-316R-F 


AI4K3 


0757-0444 


.1 


6 


RESISTOR 12. IS IS .125V F TC>0+-100 


24S46 


CT4-1/6-T0-1212-F 




0757-0444 


1 




RESISTOR 12. IK IS .125V F TC>0*-100 


24846 


CT4-1/6-T0-1212-F 


Ai«es 


0757-0440 


7 


7 


RESISTOR 7.SK IS ,125V F TC>0+-100 


24846 


CT4- 1/8- TO- 7601 -F 


AI4RS6 


0757-0401 


0 




RESISTOR 100 IS .12SU r 7C*D-»-100 


24646 


CT4-I/8-T0-101-F 


Ai«n7 


0757-0200 


3 




RESISTOR IK IS .125V F TC*0*-100 


24646 


CT4-I/8-T0-1O01-F 


A1ARSS 


0757-0346 


2 




RESISTOR 10 IS .12SU F TC>0+-100 


26460 


0757-0346 


AI4R59 


0S66-3iS0 


6 




REHSTOR 2.37R IS ,125V F TC>0*-t00 . 


24846 


CT4-I/8-T0-2371 -F 


A14R90 


0600-3444 


1 




RESISTOR 316 IS ,125V F TC>0+-100 


24846 


CT4-1/8-TD-316R-F 


AlARSt 


0757-0200 


3 




eenSTOR IK IS ,125V F TCiO—100 


24646 


CT4-1/6-TO-1001-F 


A14Re2 


0757-0444 


1 




RESISTOR 12. IK IS .12SW F TC>0*-10a 




CT4-1/8-TO-1212-F 


A14R63 


0757-0444 


1 




REHSTOR 12. IK IS .1258 F T0*0*-I00 




CT4-1/8-TO-1212-F 


A14R6A 


0757-0440 


7 




RESISTOR T.5K IS ,125V F TC<0*-100 


24646 


CT4-1/8-T0-7S01-F 


A14RQ5 


0757-0401 


0 




RESISTOR 100 IS .l2SWf T0*0+'’00 


24546 


CT4-1/6-T0-101-F ; 


AiAftee 


0757-0280 


3 




RESISTOR IK IS .1258 F TC>0+-IOO 


24546 


CT4-1/6-T0-1001-F 


A14R67 


0757-0346 


2 




RESISTOR 10 IS .1258 F TCO+-IOO 


28490 


0757-0346 


At4MS 


0688-0856 


2 


t 


RESISTOR 51 IK IS .1258 F TC-0+-100 


28480 


0688-8956 


AMM8 


2100-2692 


ij| 


t 


RESISTOR- TRnR 1M 20S C SIOE-AOJ 1-TRN 


73138 


82PAR1t1 


A14FN 


0698-3444 


y 




RESISTOR 316 IS .125U F TO>D— 100 


24546 


CT4-I/B-TO-316R-F 


AtARTt 


0757-0276 


H 




RESISTOR 3.16K IS .12SU F TC>0— 10O 


24546 


CT4-I/8-T0-3161-F 


At4RT2 


0757-0444 


II 




RESISTOR 12. IK IS .12SU F TO>0— 100 


24346 


CT4-t/t-T0-1212-F 


At«73 


0757-0444 


N 




RESISTOR 12. IK IS .I2SU F TC>0*-IOO 


24546 


CT4-1/8-T0-1212-F 


A14RT4 


0757-0440 


H 




RESISTOR 7.SK 1S .1258 F TC>0-IOO 


24846 


CT4-T/8-T0-7S01-F 


At4R7S 


0757-0401 


y 




RESISTOR 100 IS .1258 F TC>0-»-100 


24846 


CT4-T/8-T0-101-F 


AIAim 


0757-0280 


3 




RESISTOR IK IS .1258 F TC<0*-100 


24846 


CT4-1/8-TO-1001-F 


At4RT7 


0757-0346 


2 




RESISTOR to IS .1258 F T0>0*-100 


28460 


0797-0348 


A14R78 


0688-3150 


6 




RESISTOR 2.37K IS .1258 F TC*0*-tOO 


24846 


CT4-1/8-T0-2371-F 


A14R79 


0688-3444 


t 




RESISTOR 315 IS ,1258 F TC*0-»-1M 


24646 


CT4-1/8-T0-316R*F 


At4R80 


0757-0289 


2 


8 


RESISTOR f3*ac IX JZSU F TC*0^*100 


19701 


5033R-1/8-T0-I332-F 


At«ni 


0757-0289 


2 




RESISTOR 13. W IS ,125V F T0*0— 100 


18701 


5033R-1/8-T0-1332-F 


A14RS2 


0757-0440 






RESISTOR 7.5K IS .1258 F TO<Ot-IOO 


24546 


CT4-1/8-T0-7S01-F 


At«M3 


0757-0401 






RESISTOR 100 IS .1258 F TO>0— 100 


24646 


CT4-1/8-T0-101-F 


At4RS4 


0757-0280 






RESISTOR IK IS .1258 F TC*O+-IO0 


24846 


CT4-V9-T0-1001-F 


A14RSS 


0757-0278 






RESISTOR 3.16K IS .1258 F TC-0— 100 


24846 


CT4-1/8-T0-31O1-F 


AtARSe 


0757-0346 


2 




RESISTOR to IS ,125V F TC<0+-t00 


28480 


0757-0348 


AtAiWT 


0688-3444 


t 




RESISTOR 310 IS .12SU F TC>0+-100 


24546 


CT4-1/8-TO-310R-F 


At4RSS 


2100-2522 


1 




RESXSTOR-TRTR 10K 10S C SIOE-AOJ 1-TRN 


73136 


82PAR10K 


A14RS9 


0757-0440 


Q 




RESISTOR 7.5K IS .12SU F T0>0*-100 


24546 


CT4-1/8-T0-TS01 -F 


AIARSO 


0757-0403 


y 


2 


RESISTOR 121 IS .1258 F TC>0-»-100 


2VS46 


CT4-1/I-T0-121R-F 


A14IW1 


0757-0288 


2 




RESISTOR I3.3K IS .125U F TC«0*-tOO 


18701 


»33R-1/S-T0-1332-F 


At4R92 


0757-0288 


2 




RESISTOR I3.3K IS .1258 F TC*0*-tOO 


18701 


S033R-1/8-T0-1332-F 


A14RS3 


0698-3153 


9 


2 


RESISTOR 3.63K IS .1258 F TC>0*-t0D 


24848 


CT4-1/8-T0-3831 -F 


A14R94 


0688-3150 


8 




RESISTOR 2.3TK IS .1258 F TC*0*-IOO 


24648 


CT4-1/8-T0-2371 -F 


;t14H95 


0757-0348 


2 




RESISTOR to IS .1258 F TC<0*-100 


28480 


0757-0348 


AMRSe 


0688-3444 


1 




(SSTSTOR 316 IS .1258 F TC>0+-100 


24646 


CT4-1/8-T0-318R-F 


A14R97 


8757-0288 


2 




RESISTOR 13.3K IS .1258 F TC’0*-100 


19701 


5033R-1/8-T0-1332-F 


A14RM 


0757-0288 


2 




RESISTDR 13.3K IS ,I26I> F TC>0*-100 


19701 


S033R-1/8-T0-I332-F 


A14R99 


0757-0440 


7 




I^ISTOR 7.5K IS .1258 F TC>»*-IOO 


24548 


CT4-1/8-T0-750I -F 


A14R100 


0757-0403 


2 




RESISTOR 121 IS ,1258 F TCO*-IPO 


24546 


CT*-1/8-T0-t21H-F 


A14R10I 


0898-3153 


8 




)£SIST0R 3.93K IS ,1258 F TC>0*-100 


24546 


CT4-1/8-T0-383I-F 


AI4R102 


0767-0348 


2 




RESISTOR 10 IS .1258 F TC'O*-10a 


28480 


0757-0348 


A14R103 


0767-0401 


0 




RESISTOR 100 IS .1258 F TC>0+-tao 


24846 


CT4-1/8-T0-101-F 


A14R104 


0757-0401 


0 




RESISTOR 100 IS .1258 F TC«O+-t00 


2^46 


CT4-I/8-TO-101-F 


A14R10S 


0600-3444 


1 




RESISTOR 316 IS .1258 F TC>0+-tOO 


24846 


CT4-1/6-TO-310R-F 


A14R10S 


0767-0417 


0 


1 


RESISTOR 562 IS .1258 F TC>0+-100 


24846 


CT4-1/8-T0-S62R-F 


AMR107 


0757-0188 


3 




RESISTOR 21. 5K IS .1258 F TC^Ot-iOO 


24846 


CT4-1/8-T0-21S2-F 


A14R10a 


0688-3434 


9 




RESISTOR 34.6 IS .1258 F TC>0*-t00 


28460 


0006-3434 


A14R1TO 


0757-0400 


8 




RESIST(» 90.0 IS .125U F TC>0*-iaa 


24846 


CT4-1/8-T0-90R9-F 


A14R110 


0757-0418 


9 


H 


RESISTOR 619 IS .1258 F TC<0+-100 


24546 


CT4-1/8-T0-619R-F 


A14RI1I 


0698-3440 


7 




RESISTOR 196 IS .1258 F T0*0+-100 


24546 


CT4-1/8-T0-196R-F 


A14R11Z 


0757-0280 


3 




RESISTOR IK IS .1298 F TC<0*-100 


24546 


CT4-1/6-TO-1001-F 


A14R113 


0757-0280 


3 




RESISTOR IK tX .1258 F TC>0*-100 


24546 


CT4-1/6-TO-1001-F 


A14R114 


0688-3136 


8 




RESISTOR 17. OK IS .1258 F TOO— 100 


24546 


CT4-I/8-T0-1782-F 


A14R115 


0757-0401 


9 


■ 


RESISTOR 100 IS .1258 F TC<On-IOO 


24546 


CT4-1/8-T0-101-F 



See mtrodwSioQ to this sectkm for Qfdcriag informatioa. 
* Indicates bctoiy selected valne. 
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Table 3-3. Replaceable Parts 



Replaceable Parts 



Reference 

Deeignation 



HP Part C Q. 
Number 0 



Description 



Mfr 

Code 



Mfr Part Number 



A 14 R 116 

A 14 R 117 

AMR118 

A14R12$ 

At 4 Rl 30 

A14R131 

A14R132 

A14R133 

A14R1M 

At4Rl33 

A14f113a 

A14R137 



0737*0418 

0757-0440 

0596-0005 

0696-0083 

6757-0279 

07974M02 

0797-0200 

0606-7212 

0606-7212 

0686-7277 

0686*7277 

060 6-7 2 77 



RESISTOR ei 9 IX .I 25 li F TC'O^-IOO 
RESISTOR 7 .SK IX . 12 $U F TC* 0'^-100 
RESISTOR 2 . 61 K IX < 125 U F TC* 0 «-tO 0 
RESISTOR K 96 X IX . 125 U F TC* 0 ^- 10 D 
RESISTOR 3 . 16 X IX <t 2 SU F TC* 0^-100 
RESISTOR 110 1 « 0 . 12 WFTC- 0+-100 
flEsisTon o.toK mais9w F Tc-o-b-ioo 
RE 99 T 0 R 1 00 1 % 0 . 05 W F 7 C • O -t -1 00 
flESlSTOn lOO t%a 09 WFTC- 0 < -100 
HESISTOft 61 .IK 1 K ai aw F TC - 0 + *100 

R^3T0R 9MK 1K0 jaw F TC-O-i'-loa 
RESISTOR 61 JK 1 K ai aw F TC - 0 -b >100 

ICOPAMPQPDUALTOOflPKO 
1C OP AMP OP DUAL TO20 PKQ 

DI00&ZNR6w4V 1 % 0030 PO- 0.4W TC^ -i-o>ia% 

RE8S3TOR-ZB%) OHMS 22 AWG LEAD CXA 



See introduction to tbi$ oectioo for oidoni^ iofoniiat^ 
* Indkalcslocloiyfidectcdvalue. 


















Replaceable Farts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1S 


08590-60003 


4 


1 


IF nOTtCRBOARD ASSE71B.Y 


28430 


OS50C-60003 


AtSCI 


0160-4932 


4 


10 


CAPACITOR-FXD .01UF >-10S 100VOC CER 


23480 


0160-4632 


AtSC2 


0160-4832 


4 




CAPACIT^-FXD <01UF i-lOX 100VOC C£R 


28480 


0160-4832 


AISC3 


0160-4632 


4 




CAPACITOR-FXO .OIUF *-lOt 100VOC 


28480 


0180-4832 


A1SC4 


0160-4632 


4 




CAPACITOR*FXO .OIUF 100VOC CER 


28480 


0160-4632 


A1SC5 


0160-4632 


4 




CAPACITOR-FXO .01UF *-10t 100VDC CER 


28480 


0160-4632 


Aisce 


0160-4832 


4 




capacitoh-fxo .ohjf *-io* loovoc cer 


28480 


0160-4632 


A1SC7 


0160-4832 


4 




capacitor-fw) .ohjf *-io* ioovoc cer 


28460 


0160-4632 


A1SC8 


0160-4832 


4 




capacitor -FW .OHJF ^-lOX IOOVOC CER 


28460 


0160-4632 


A1SC9 


0160-4832 


4 




CAPACITOR-FXD .DtUF ^-lOX lODVDC CER 


28460 


0180-4832 


A15C10 


0160*4832 


4 




CAPACITOR-FXD .OfUF ioovoc CER 


23460 


0160-4632 


AtSCII 


0160-463S 


7 


5 


CAPACITOR-FXO -IUF e-m 50V0C CER 


23480 


0160-4635 


A1SC12 


0160*4835 


7 




CAPACITOR -fXD . lUF *'lOt 5DVOC CER 


28430 


0160-4835 


Aiscta 


0160-3444 


4 


4 


CAPAC2T0R*FX0 39UF^ 100-1 OX 40V0C AL 


23480 


0180-3444 


A1SCI4 


0160-4835 


7 




CAPACITOR-FXO ,1UF ♦-10X 50V0C CER 


28480 


0180-4635 


A1SC1S 


0180-3444 


4 




CAPACITOR-FXO 39UFftOO-10X 40V0C AL 


26480 


0(80-3444 


Aiscte 


0160-4335 


7 




CWACITOH-fXO ,1UF --10X SOVOC CER 


28480 


0160-4336 


AtSCI? 


0100-3444 


4 




CAPACITOR-FXD 380F« 100-1 OX 40VOC AL 


28480 


0130-3444 


A1SC1S 


0160-463S 


7 




CAPACITOR-FXO ,1UF ♦-tO* SOVOC CER 


26460 


0160-4636 


A1SC1S 


0180-3444 * 


4 




CAPACITOR-FXO 39UF+ 100-1 OX 40VDC AL 


28480 


0160-3444 


A16C20 


0180-2216 


6 


I 


CAPACITOR-FXO aSOUF-TS-IOZ 16VDC At 


SS289 


30D357G01GDH2 


A15CR1 


1901-0036 


5 


1 


OIGOE-HV RECT IKV GOOtlA 00-29 


26460 


1901-0036 


A15CR3 


1801-0743 


1 


3 


DIODE-PUR RECT 1H4004 400V 1A DO-41 


31296 


(N4D04 


AIECIM 


1901-0743 


1 




DIQOE-PUR RECT 1M4004 400V 1A D0-4t 


0129S 


1N4D04 


AI5CRS 


1901-0743 


1 




□lOOE-PUR RECT 11)4004 400V 1A 00-41 


81295 


1N4O04 


AlSOSt 


1990-0466 


5 


s 


LE0-LA(1P LUtt-INI.2t1CD IF.30HA-t1AX 9VR.5V 


28480 


HLNP-1S03 


A1SOS2 


1990-0465 


6 




LEO*LAflP LUt1-lNT-2fK0 IF^OOriA-nAX 8VR-SV 


28480 


HU1P-1S03 


A1SD53 


1990-0466 


5 




leD-latp Lun-iNT<2nC0 lF*30nA*riAx bvr»5v 


20480 


MLflP-1503 


A1SDS4 


1990-0466 


5 




LED- L ATP LUn-l»T-2nC0 lF.30riA-l1AX 9VR.SV 


23480 


HLt1P-tS03 


AtSOSS 


1990-0466 


5 




LED-LATP LUH-I»T.2(1C0 IF.SOtM-HAX 9VR.SV 


28480 


HLMP-1503 


A15E1 


1970-0096 


2 


1 


SURGE VOLTAOE PROTECTOR 


23480 


1970-0098 


AtSJt 


1261-7300 


1 


1 


CONN-POST TYPE . 100-PIN-SPCG SO-CONT 


28480 


1251-7300 


AI5J2 


1262-1466 


2 


1 


COm-POST TYPE . 100-PIH-SPCG 50-CQNT 


00779 


2-103188-3 


A1SJ3 


1252-1664 


4 


1 


CONH-POST TYPE . 156*P1N’5PCG 8’CONT 


23480 


1252-1634 


A1SJ4 


1252-1693 


3 


1 


COWI-POST TYPE .156-PlN-SPCQ 9<C0MT 


28480 


1252-1333 , 


A1SJ5 


1251-2969 


8 


2 


COWCCTOR-PHOMO SINGLE PHONO JACX; DIP 


28480 


1251-2369 


Aisje 


1251-2868 


8 




COMNECTOa-PHONO SINSLE PHONO JACK; DIP 


28480 


1251-2969 


A1U7 


1252-0025 


5 


1 


CONN-POST TYPE . 1Q0-PIH-8PCG 3-COHT 


23430 


1252-0026 


A1SIS . 


1251-6507 


2 


1 


COMN-UTIL NT-LX 6-CXT 6-COHT 


23430 


1251-8507 


AISJ9 


1251 -0471 


4 


2 


C01MECT0R-PC EOlS 6-COMT/ROU 2-ROUS 


23480 


1251-0472 


A1SJ10 


1251-0472 


4 




COWECTOR-PC EDGE 6-CONT/ROU 2-RDUS 


28480 


1251-0472 


Aisjn 


1251-1365 


6 


4 


CONNECTOR-PC EDGE 22-CONT/ROU 2-ROUS 


28480 


1251-1385 


A15J12 


1251-1365 


6 




CONNECTOR-PC EDGE 22-CONT/ROU 2-ROUS 


28480 


1251-1365 


A1SJ13 


1251-1365 


6 




CONNECTOR-->C EDGE 22-CONT/fiOU 2-ROUS 


23430 


1251-1365 


A1SJ14 


12SI-136S 


6 




CONNECTOR-PC EDGE ^2-C0NT/R0U 2-ROUS 


28460 


1251-1366 


A16L1 


9140-0156 


0 


3 


I1OUCT0R RF-CH-11.D 1UH 101 


28480 


9(40-0158 


AtSL2 


9140-0158 


8 




INDUCTOR RF-CH-NLO 1UH 10X 


23480 


9140-0153 


A15L3 


9100-2247 


4 


1 


INDUCTOR RF-CH-riLD lOONH lOX 


28480 


9(00-2247 


A1SL4 


9140-0156 


6 




INCUCTOR RF-CH-mO IDH tOX 


28460 


9140-0158 


AtSLS 


9140*0328 


2 


4 


INDUCTOR 10UH 10X .625D-INX1.12SUG-IN 


28480 


9140-0328 


A1SLB 


9140-0328 


2 




INDUCTOR 10UH tOX . 6260-INXI . 1 26LG-IN 


284^ 


9140-0326 


AtSL7 


8140.-0328 


2 




INDUCTOR 10UH 10X .5250-INXI . 1 26LG-IN 


28480 


9140-0328 


AISLd 


8140-0328 


2 




INOUCTOR tOLH 10X .6250-INX1.12SLG-IN 


28480 


9140-0328 


AISRT 


0693-3180 


2 


1 


RESISTOR 68 2X 2U m) TU<0-*-20Q 


28430 


0698-3)80 


AlViZ 


0698-3442 


9 


1 


RESISTOR 237 It .126U F TC-0.-1QO 


24546 


CT4-1/8-T0-237R-F 


A1SR3 


0757-0396 


1 


1 


RESISTOR S6.2 IX .12SU F TC>0*-10« 


24546 


CT4-1/8-T0-S6R2-F 


A1SR4 


0757-0854 


7 


2 


RESISTOR 56, 2K IX ,5« F TC*0«-100 


26430 


0757-0854 


Aisas 


0757-0854 


7 




RESISTOR 56. 2X IX ,5U F TC.O+-100 


28480 


0757-0664 
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See intiodacdoa to this sectk» for oiderisg iafonnattoo. 
* Indict futoiy selected value;. 




Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 



HP Part C Q. 

Number D 



0757-04SS 

OraS'3443 

0767-0280 

0757-0317 

0767-0280 



Description 



RESISTon SI. IK IS .12SU F TC> 0*-100 
RESISTOR 287 IS . 12 SU F TC> 0 *-ia 0 
RESISTOR IK IK . I 26 U F TC> 0*-100 
RESISTW 1.33K IK .12aJF TC> 0 *-tOO 
RESISTOR IK IS . 12 SU F TC* 0*-100 



07 S 7 - 03 I 7 

0784-0013 



RESISTOR I.33K IS .lEKilF TC>0+-I00 
I RESISTOR 56 SK 28 no TC>8»-200 

1 OPTO-ISOLATOe LEO-PXSTR IF>80IM-rWX 

I DIOOE-ZMR 6.2V SK PD*1U OtOOIM 



Mfr 

Code 




Mfr Part Number 



CT4-1/8-T0-Sn2-F 

CT4-1/0-T0-287R-F 

CT4-1/8-T0-1001-F 

CT4-1/8-T0-1331-F 

CT4-)/8-TO-t001-F 

CT4-1/8-T0-1331-F 

0704-0013 



480 I 1880-1038 



28480 I 1902 - 06 S 1 



S«« lolrodwctiM to Ibb ««ctioii for ord*nag inforoMlioii 
factory ookctH vtloo 













Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Desisnation 



HP Part 
Number 



Qty 



Description 




A15 


OSSSO-KOOS 


3 


1 


PMCESSOe A/D S0A60 ASSErfiLY 


264M 


0SSK-HK2 


A1SCI 


OISO-KSS 


7 


12 


CAPACITOe-FXO .lUF *-tOI SOWC CER 


264K 


OIM-4635 




0I60<4S3S 


7 




CAPACITQR-FXO ,tUF *-tOX SOWC CER 


20460 


01K-493S 




SI6S-4S3S 


7 




CAPACITOe-FXO .tUF --IOX KWC CER 


39490 


0IK-463S 




0I60-483S 


7 




CAFACITaR-FXD .lUF t-:OX KWC CER 


29480 


0IK-483S 


AIKS 


0IS0-4SS& 


7 




CtfAaTOR-FXO .tUF *-tOX KWC CER 


2S4K 


0IM-463S 


A1SC6 


0IK-4S3S 


7 




CAPWITon-FRD .lUF +-I0X SOWC CER 


264M 


OIN-4836 


A16C7 


0IM-4S3t 


4 


40 


CAFACITCK-FM) .01UF *-106 100WC CQ2 


264M 


OIK-4632 


Aiec« 


0IM-4S3S 


4 




CAFACrrCe-F60 .OIUF *-106 100WC CER 


2S4M 


aiK-4832 


AISC9 


DIW-MSS 


6 


1 


CAPACITOR-FM) 22UF*-106 1SWC TA 


S6289 


IS0D226XK1S62 


AIKtO 


0in-4S3S 


7 




CAMC1TW-F60 .1UF *-106 KWC CER 


29400 


01K-463S 


AIKI1 


01W-4S3S 


4 




CAMCZne-FRO .OUJF *-106 100WC CER 


264K 


OIK-4832 


AIKI2 


01SO-4S32 


4 




CNWXTOR-FIO .OUF *-106 tOOWC CER 


284M 


OIK-4632 


A1KI3 


01S0-4S32 


4 




CAPACXTOR-FM> .OIUF *-106 tOOWC CER 


28480 


OIK-4832 


A1KI4 


SISS-4S» 


7 




CAMCrraR-FW .1UF +-106 KWC CER 


2S4K 


0IK-463S 


AIKIS 


OISO-4S3S 


7 




CAPACnOR-FXD .1UF +-106 KWC CER 


2S4M 


0IK-463S 


A1Kia 


0ISC-4S35 


7 




CAPACrrOR-FKO ,IUF *-106 KWC CER 


284K 


01K-483S 


A1KIT 


0160-4832 


4 




CAPACITOR-FKD .OIUF *-106 lOOWC CER 


2S4M 


OIK-4632 


AIKIS 


ai60-4S32 


4 




CAPACrrce-FXD .OIUF *-I06 imwc cer 




OIK-4632 


AIKIS 


0IS0-4S32 


4 




CAMClTCe-FM) .OIUF *-106 lOOWC CER 


284K 


01K-4632 


AISC20 


0160-4832 


4 




CAMdTCe-FXO .OIUF *-106 1KWC CER 


204M 


01W-4632 


AISCZI 


Otm-4832 


4 




CAPACITOR-FXD .OIUF *-106 IKWC CER 


2S4M 


OIK-4832 


AISC22 


0160-4832 


4 




CAPAUTOR-FKO .OIUF *-106 IMWC CER 


2S4M 


OIK-4832 


AIKZ3 


0IS0-0II6 


1 


9 


CAPACITOR-F)IO e.80F*-10X KWC TA 


502SS 


t$00e6SXW3S82 


AISC24 


OIW-0163 


6 


1 


CAFACITCR-FXO .033UF ♦•106 200WC POLYE 


264M 


01K-0183 


AIK25 


0IS0-01SS 


6 


1 


CAMCrrOR-Fn) SSMRF *-106 200WC POLYE 


264M 


OIK-OISS 


AI6C2S 


0im-4S3S 


7 




CAPACITCR-FXO .lUF *-tOI SOWC CER 


204M 


0IK-483S 


AISCZ7 


OtM-4032 


4 




CAPACITCR-FXO .OIUF *-106 IKWC CER 


2S4M 


OIK-4832 


AISC2S 


0I00-4ST4 


1 


2 


CAPAdTOR-FK 1000PF *-106 lOOWC CER 


29400 


01K-4S74 


AISC29 


atS0-4S32 


4 




CAPAdTOR-FXD .OIUF *-106 IKWC CER* ‘ 


264M 


OIK-4832 


AtSC» 


0160-4032 


4 




CAPAdTOR-FHO .01UF *-106 IKWC CER 


264M 


OIK-4832 


A16C3I 


0160-4832 


4 




CAPAC3T0R-F6O .01UF *-106 IKWC CER 


264M 


OIK-4832 


AIK32 


0160-4632 


4 




CAPACITOR-FXD .OIUF *-106 1KWC CER 


264M 


OIK-4832 


A1K33 


0160-4007 


3 


1 


CAPACITOR-FXD 33PF *-56 lOOWC CM 0**30 


264M 


01K-4K7 


A1SC34 


OtSO-4832 


4 




CAPACXIOR-FXD .OIUF *-106 IKWC CER 


264M 


OIK-4832 


AIK3S 


etM-4832 


4 




CAPACITOR-FXO .01UF *-106 IMWC CER 


264K 


0100-4932 


AISC3S 


0100-4032 


4 




CAPACnoR-FXD -OIUF *-106 1MWC CER 


264W 


OIM-4832 


AI6C3T 


0160-4032 


4 




CAPAdTOR-FXD .OIUF *-106 IKWC CER 


264M 


OIM-4832 


AISC38 


OI60-403S 


7 




CAPACnOR-FXD .lUF *-106 KWC CER 


264M 


01K-483S 


AIK3S 


OlSO-OltS 


1 




CAPACITOR-FXD 6.6UF*-I06 3SWC TA 


$6268 




A16C40 


0180-Q1t8 


1 




CAPACnOR-FXD B.SUF*-IOX 3SWC TA 


S6266 




AIK4I 


OIN-4632 


4 




CAPACnOR-Fn) .OIUF *-106 IKWC CER 


264M 


OIK-4832 


AIK42 


OIW-4032 


4 




CAPACITOR-FXD .OIUF *-106 lOOWC C0l 


204M 


OIK-4832 


AIK43 


0160-4832 


4 




CAPACnOR-FXD .OIUF *-106 lOOWC CER 


264M 


OIM-4832 


AISC44 


0100-01 to 


i 




CAPACnOR-FXO 6.8UF*-106 3SWC TA 


66268 


IHDSSSXMSSK 


AISC4S 


0160-4700 


3 


1 


CAPACnOR-Fn I2PF *-St tOOWC CER 0*-30 


2S4M 


01K-47W 


AISC46 


0t00-4$74 


T 




CAPACrrOR-FXO IKOPF *-106 imwc CER 


284M 


01K-4S74 


AISC4T 


0160-4682 


2 


1 


CAPACITOR-FXO lODOPF *-2.S6 lOOWC POLYP 


284M 


01K-4SS2 


AISC48 


OIW-4132 


4 




CAPACITOR-FXD .OIUF *-106 lOOWC CER 


2S4M 


OIK-4832 


AISC48 


01W-4032 


4 




CWACITOR-FXD -OIUF *-106 tOOWC CER 


2S4M 


oik-4632 


AtSCSO 


0160-4632 


4 




CAPACITCR-FXD .OIUF *-106 tOOWC CER 


264M 


OIK-4832 


Aiecsi 


OIM-4632 


4 




CAPACITOR-FXD .OIUF *-106 IKWC CER 


264K 


OIK-4832 


AISCS2 


0160-4832 


4 




CAPAdTOR-FXD .OIUF *-106 IMWC CER 


28480 


OIK-4832 


AI4C53 


0160-4632 


4 




CAPACITOR-FXD .OIUF *-106 IMWC CER 


2S4K 


OIK-4832 


AISCS4 


0160-4632 


4 




CAPAdTM-FXO .01UF *-106 1MWC CER 


204K 


OIK-4632 


AISCSS 


0160-4632 


4 




CAPACITOR-FXD .OIUF *-106 lOOWC CER 


264K 


OIK-4632 


A1SCSS 


0160-4832 


4 




CAPACITOR-FXO .OIUF *-106 IKWC CQI 


284K 


OIK-4632 


AIKST 


0100-0116 


1 




CAPACITOR-FXO S.OUF*-IOX 3SV0C TA 




TWD06SXK3S82 


AISCSS 


OIK-4632 


4 




CAPACnOR-FXO ;OIUF *-106 100VDC CER 




OIK-4632 


AISCSS 


OIK-4632 


4 




CAPACITOR-FXO .OUF *-t06 tOOVDC CER 


23480 


DIK-4832 


AISCSO 


D1K-01I6 


1 




CAPACrrOR-FXO 0.8UF*-106 KWC TA 


S0209 


IKDB6SXK3S62 



Sm lotroducllan 1o 1hi« fectioa for or<<tring mfornulioa 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


e 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Mecei 


otw-otie 


1 




CAPAClTOe-FAO e.eUF+-10X 36VOC TA 


56289 


IS0068SK903562 


MSC6Z 


OieO-4832 


4 




CAPAClToe-FXO ,mUF +-10* 100VOC CER 


28480 


0180-4932 


At«C63 


01«0-4«32 


4 




CAPACITOR-FXO ,01UF +-10X 100VOC CER 


26480 


0160-4332 


Aiece4 


01W-4S32 


4 




CAPACITOR-FW .01UF +-105 100V0C CER 


28460 


0160-4332 


*»6C«5 


OieO-4832 


4 




CWACITOK-FW .01UF +-10* lOOVOC CER 


28480 


0160-4332 


Atscee 


01S0-4S32 


4 




CAIWlToe-FXO .01UF ♦-10* 100VOC CER 


28480 


0160-4332 


Atec«7 


D1S0-4S32 


4 




CAPAClToe-FAO .01UF +-105 100V0C CER 


28480 


0160-4832 


At6C$S 


01SQ-et1S 


1 




CAPACnoe-FAD 6.8tr+-10« 35VK TA 


S6289 


1500685X003502 


AteCQ9 


0180-1735 


2 


1 


CAPAClTOe-F« .22UF+-10X 35V0C TA 


S6269 


1S00224X903SA2 


AieCTO 


01 80-011 e 


\ 




CAPACITOR-FAO S.SUF+-10« 3SVK TA 


56269 


1500685X903502 


AteCRI 


l» 1-0050 


3 


7 


DICOE-SUITCHING 80V 200rw 2NS 00-35 


9N1T1 


1H4150 


Atecm 


1801-0050 


3 




□KOE-SUITCHmi S6V 200110 2HS 00-35 


9N171 


1M4150 


AI8CR3 


1801 -0050 


3 




□lOOE-SUITCHING 30V 20011A 2MS 00-35 


9H171 


1H41S0 


At6CR4 


1801 -U050 


3 




□XCOE-SUITCWNG 80V 2001U 2HS 00-35 


9N171 


IH41S0 


AieCRS 


1801-0050 


3 




□I0DE-SUITCHIH6 30V 200HA 2HS 00-35 


9N171 


IIW1S8 


Atscm 


1801-0050 


3 




DIOCC-SUITCHINS SOV 200TW 2NS 00-35 


9N171 


tH41S0 


AteCR7 


1801-0538 


3 


1 


oiooc-sn SIS schottky 


29460 


1801-0539 


AteCRS 


1801-1131 


3 


1 


OIODE-SCHOTTKY SI1 SIS 


26460 


5002-2810 


AtQCRIO 


1981 -oe$o 


3 




OIODE-SUITCHINS 80V 200I1A 2NS 00-35 


8N171 


IH41S0 


Atecisii 


1880-0850 


4 


16 


LSD LAMP LUn-IHT >130000 lF>2SnA-nAX 


20460 


1990-0656 


A1SCR12 


1890-0856 


4 




LED LAMP LUn-lKT'tSOUCD lF>2SnA-t1AX 


28460 


1990-0056 


Atecei3 


1880-0850 


4 




LEO LAMP Lun-IHT>1S0UC0 lF>2SnA-nAX 


28480 


1900-6656 


Aiecfiu 


1880-0850 


4 




LED LAIIP LUn-aiT>150UCD IF'ZSHA-nAX 


28W 


1800-0658 


At9CR15 


1880-0855 


4 




LED LAnP Iljn-BIT>1SDUC0 IF>2SnA-<1AX 


26460 


1000-6056 


AieCRIS 


1880-0850 


4 




LED LAtRl LUVIHT'ISaUCO IF>2SnA-nAX 


28460 


1910-0056 


AteCR17 


1890-0850 


4 




led LAMP LUn-IMT>t5aUC0 lF>2SnA-nAX 


20480 


1800-0666 


AteCfMS 


1880-0850 


4 




LED Limp Lun-m>t5ouco v>2SnA-rtAX 


28480 


1960-0656 


AfeCR19 


1980-0850 


4 




LEO Limp LUtl-INT>150UC0 IF>25nA-nN( 


28460 


tMO-0666 


Aiecuo 


1980-0855 


4 




LED LAW LUtMNT'lSOUCD IF>25nA-rW( 


26460 


I660-6BS6 


AtecBzi 


1880-0850 


4 




LED ump Lun-1HT>1S0UC0 IF>2SrM-RA)( 


28480 


t69D-60S6 


AieCR23 


1990-0860 


4 




led lamp Ltt1-Dtr>t5OUC0 IF>2SnA-ltAX 


26460 


1680-0056 


AISCR23 


1890-0850 


4 




LEO LAMP L«1-atr>1S0yCD IF>2SnA-BAX 


28410 


1880-6056 


A16CR24 


1990-0050 


4 




LEO LAHP LlH-S1T>t$0UCD IF >25110 -RM 


284M 


l99O-O0Se 


AtecRzs 


1990-0050 


4 




LEO LAHP LUn-XNT>1S0UC0 IF>25RA-nAX 


28480 


1890 -M50 


Atecsze 


1090-0850 


4 




LED LARP LUtt-IlfT>150UC0 IF >25110 -RAX 


284W 


1980-8«$S 


AiSJI 


1251-7388 


8 


1 


COm-POST TYPE .IDO’PIN-SPCG 50-C0NT 


20480 


1251-7399 


Atej£ 


1252-1470 


6 


2 


COMN-POST TYPE . 100-PIN-5PCG 4O-C0NT 


00779 


5188-692-3 


At(J3 


1252-1470 


8 




COHN-PQST m>E . 180-PIN-SPCG 40-CONT 


00779 


5168-682-3 


AISJ4 


1252-1283 


8 


1 


CONN-POST TYPE . 180-PIN-SPCG 24-COHT 


28460 


1252-1283 


A1SJ5 


1251-5038 


5 


1 


CONNECTOR 2-PIN R POST TYPE 


28460 


1251-5638 


AISIS 


1251 -0254 


2 


2 


COMCCTOR-SGL CONT RTANS-F 


26460 


1251-0254 


A16J7 


1251 -0254 


2 




COMfCTOR-SGL CONT RTANS-F 


28460 


1251-6254 


Atejs 


1251-5417 


7 


2 


CQNKCTOR 40-PXN R POST TYPE 


28460 


1251 -5417 


Atejs 


1251 -6417 


7 




CONNECTOR 40-PDl H POST TYPE 


28480 


1251 -5417 


Ateui 


8100-1531 


8 


1 


neUCTOR fF-CH-RlO 56UH SX 


28480 


8100-1631 


A16C1 


1853-0030 


2 


2 


TRANSISTOfl PNP SI PD'SKRM FT >2501817 


27014 


2N3906 


A16Q2 


1853-0030 


2 




TRANSISTOR PNP SI PD>31(mU FT<2S0RH7 


27014 


2K386S 


Aie03 


1855-0420 


2 


3 


TRANSISTOR J-FET 2N4391 N-CHAN D-ROOE 


01285 


2N4391 


A16Q4 


1853-0007 


7 


1 


TRANSISTOR PNP 2H3251 SI TD-18 P0>360RU 


04713 


2H3251 


Aieos 


1050-0420 


2 




TRANSISTOR J-FET 2N4391 H-CHAN D-ROOE 


01285 


2N4391 


A16QB 


1850^14 


4 


1 


TnAN8l8TOR.Her2N4303 NFCHAN D4MDE 


08713 


2N4303 


A16Q7 


1865-0420 


2 




TRANSISTOR 3-FET 2N4391 N-CHAN D-ROOE 


01295 


2H4391 


Aiece 


1850-0075 


9 


1 


TRANSISTOR ROSFET N-CHAH E-ROOE SI 


04713 


RPF6660 


Aieni 


0098-7236 


7 


11 


RESISTOR IK IS .95U F tC>0+-1QO 


24S46 


C3-1/6-TO-1001-F 


Aieu 


0088-7235 


7 




RESISTOR IK IX .OSU F TC>0+-100 


24S46 


C3-1/6-TO-1001-F 


A16R3 


0888-7253 


0 


11 


RESISTOR 5.11K IX .0511 F TC>0*-IOO 


24S46 


C3-1/6-T0-S111-F 


A18R4 


0088-7200 


7 


9 


RESISTOR 10K IX .059 F TC>0«-100 


24S45 


C3-1/6-T0-1002-F 


A16R5 


0898-7253 


8 




RESISTOR S.11K IX .05(1 F TC>a*-100 


24546 


C3-1/e-ro-5111-F 


A18R6 


0898-7253 


8 




RESISTOR 5.1 IK IX .05U F TC>0>-IOO 


24546 


C3-1/9-T0-S1M-F 


A16R7 


0698-7205 


0 


3 


RESISTOR 51.1 IX .OSU F TC>0+-iaO 


2i»46 


C3-1/9-T0-S1R1-F 


A16R8 


0698-7231 


2 


1 


RESISTOR 619 IX .OSU F TC>0+-iaO 


24546 


C3-1/0-TO-ei9R-F 


A16R9 


0698-7212 


8 


3 


RHSISTQfl 100 It *05U F TC>0^-100 


24546 


C3-1/8-T0'l0QR*F 


Aiseio 


0698-7236 


7 




RESISTOR IK It .05U F TC<O«'tO0 


24546 


C3-J/8’T0'1081‘F 



See intiodiictkio to Uiii secticm inlbniiatinL 

* Indicates factwy selected value. 
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Table 3-3, Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R11 


Q69e'723e 


7 




R6S16T0R IK ^X .06U F IC>0— 100 


24546 


, C3-1/6-TO-100I-F 


A16R12 


0e9S-T2S3 


9 




RESISTOR S.11K IX ,0SW f TC-0-100 


24546 


C3-1/8-T0-S111-F 


A1«t13 


0eS8-T23S 


7 




RESISTOR IK IX .OSU F Tc.0*-100 


24546 


C3-1/8-TO-1001-F 


A16R14 


oeM'73S3 


S 




RESISTOR'S. 11K IX ,DSU F TC>0— 100 


24546 


C3-1/8-T0-SI11-F 


Aieeie 


06S8-72S3 


8 




RESISTOR 5.1 IK IX .05U F TC-O^-IOO 


24S46 


C3-1/8-T0-S11I-F 


A1SRIS 


0698-7188 


6 


1 


RESISTOR 10 IX .05U F TC>0— 100 


24S46 


C3-1/B-T0-10R-F 


A1BR1T 


0688-7236 


7 




RESISTOR IK IX ,0»l F TC>0+-IOO 


24S46 


C3-1/8-T0-1O01-F 


AISRie 


0688-7236 


7 




RESISTOR IK IX .05U F TC-0+-100 


24546 


C3-I/8-TO-1001-F 


AieRIS 


0688-7280 


7 




RESISTOR 10K IX .OSU F TC>0 — lOO 


24546 


C3-1/8-TO-1002-F 


AISR20 


0688-7260 


7 




RESISTOR lOK tX .OSU F TC>0«-100 


24548 


C3-1/8-TO-I002-F 


AI6R2I 


0698-7260 


7 




RESISTOR tOK IX ,05U F TC*0— 10^ 


24S46 


e3-l/8-T0-ia02-F 


A16RU 


0688-7218 


8 


2 


RESISTOR 186 IX .05U F TC*0+-100 


24S4S 


C3-I/8-T0-196R-F 


A1SR23 


06M-T196 


6 


1 


t^TSTOR 21. S IX .OSU F T0*0+-1(HI 


24646 


e3-l/a-T0-21H5-F 




0888-6382 


6 


3 


RESISTOR IK .IX .12»l F TC>0+-2S 


28480 


0688-6382 


ATSRIS 


0688-7218 


6 




DEStStOR 196 11 .OSU F TC>8+-100 


24546 


C3-1/8-T0-196R-F 


' Aieiizs 


0888-6347 


'8 


2 


lESISTOR 1.SK .IX .1258 F TC>0— 75 


28460 


0686-6347 


A16R3T 


0688-7248 


1 


S 


RESISTOR 3.16K IX .OSU F TC-0+-100 


24S46 


C3-t/3-T0*3101*F 


A1K29 T 


0698*7214 


1 


t 


RESISTOR 121 IX .06U F TO *0— '100 


24646 


C3-1/8-T0-121R-F 


At«R2» 


0600-7284 


S 


4 


KSISTOR 100K IX .OSU F TC-D--100 


24546 


C3-1/6-T0-1003-F 


A1SR3P 


0688-7277 


Q 


3 


RESISTOR SI. IK IX .OSU F TC>0— 100 


24646 


C3-1/8-T0-5112-F 


AlSiSI 


0688-722S 




1 


RESISTOR 346 IX .OSU F TC>0-IO0 


24546 


e3-1/e-T0-346R-F 


Aieesa 


0606-7266 ' 




1 


RESISTOR 6.2SK IX .OSU F TC-0--100 


24S46 


C3-1/6-T0-82S1-F 


A1SR33 


0888-7286 




1 


RESISTOR 6. 19K IX .05U F TC-O— 100 


24546 


C3'1/9-T0-0191-F 


A16R34 


0688-7248 


1 




RESISTOR 3. 16K IX .OSU F TC*0— 100 


24646 


C3-1/8-T0-3161-F 


A16R3S 


0688-7220 


8 


\ 


RESISTOR 21 S IX .OSU F TC*0— 100 


24S46 


C3-1/8-T0-215R*F 


AtCRSe 


0688-7212 


9 




RESISTOR 100 1X .OSU F TC*0»-100 


24646 


C3-1/8-TO-100R-F 


At6R37 


0088-6320 


'9 


1 


RESISTOR SK .IX .I2SU F TC>0— 25 


03866 


f>nES5-1/8-T9-50D1-B 


At«i»e 


0688-6360 


6 


3 


RESISTOR 10K . IX . I2SU F TC-0»-2S 


26460 


0686-6360 


A16R39 


0688-7247 


0 


1 


RESISTOR 2.67K IS .OSU F TC<0— 100 


24546 


C3-1/8-T0-2871-F 


A16H40 


oaos-Taai 


0 




nesBTonssri%aLamrFTC>04-ioa 




CO-l/B-TO-OaTFTF 


A1«R41 


0688-6317 


3 


4 


RESISTOt 500 , IX . I25U F TC>0+-2S 


03039 


PnE55-l/e-T9-500R-a 


AieRAZ 


0688-6317 


3 




RESISTS 500 .IX . I2SU F TC>0— 25 


03638 


P(1ESS-t/8-T8-S00H-a 


A16R43 


0688-6362 


8 




RESISTOR IK .IX .12SU F TC>0— 25 


28480 


0698-5392 


AISR44 


0608-6317 


3 




RESISTOR 500 ,1X .125U F TC>0+-2S 


03868 


PrESS-1/8-T9-SOOR-a 


AieR45 


0688-7202 


7 


2 


RESISTOR 38.3 IX .OSU F TC<0+-t00 


24543 


C3-1/8-T0-38R3-F 


A16R46 


0688-7202 


7 




RESISTOR 38.3 IX .OSU F TC-0+-100 


24646 


C3-1/8-TO-38R3-F 


AteR47 


0688-7218 


6 


1 


RESISTOR 178 IX .OSU F TCOftOO 


24546 


C3-1/8-T0-178R-F 


AtSIMS 


0688-7236 


7 




RESISTOR IK IX .OSU F TC *0.-100 


24S46 


C3-1/8-TO-1001-F 


AieR49 


0688-7250 


5 




RESISTOR 3.8» IX .OSU F TC*0.-I00 


24546 


C3-I/8.T0-3631-F 


AieRW 


0688-7260 


7 




RESISTOR tOK IX ,DSU F TC-0+-100 


24546 


C3-1/8.T0-t002-F 


AieRtt 


0688-7277 


8 




RESISTOR 31. IK IX ,OSU F 10*0.-100 


24546 


C3-t/e-T0-5M2-F 


Aiema 


0688-6362 


8 




RESISTOR 1K . IX , 125U F TC>0.-2S 


28480 


0688-6362 


At«RS3 


0886-6347 


8 




RESISTOR I.5K ,1X .125UF TC>0.-25 


28480 


0688-6347 


A16RM 


0688-7284 


5 




RESISTOR lOOK IX .0»l F TC*0.-100 


24546 


C3-1/B-T0-IO03-F 


A1«RSS 


0888-7212 


8 




RESISTOR 100 IX .OSU F TC>0.-100 


24546 


C3-1/B-TO-100R-F 


AISRSe 


0688-7248 


1 




RESISTS 3. 16K 1X ,OSU F TC-0.-100 


24546 


C3-1/B-T0-3161-F 


A16867 


0688-7248 


1 




RESISTOR 3. 16K IX .OSU F TC'O.-IOD 


24546 


C3-1/8-T0-3161-F 


Aiensa 


07874488 


1 




naBSToni.83Ki»ai2w 


24646 


C3>i/6-io-ieai-F 


Aitnes 


0688-7246 


6 




RESISTOR 2.37K IX .05U F TC>0.-100 


24546 


C3-1/8-ro-237t-F 


Aieseo 


0699-7299 


7 




RESISTOR lOK IX .OSU F TC*0.-tao 


24545 


C3-1/0-TO-1002-F 


Aiemi 


0698-7294 


6 




RESISTOR 100K IX .OSU F TC*0.-100 


24543 


C3-1/8-TO-1003-F 


AIBR82 


0698-7277 


6 




RESISTOR St. IK IX .OSU F TC>0.-100 


24546 


C3-t/8-ru-St12-F 


A1SR63 


0888-7284 


S 




RESISTOR 100K IX .OSU F TC*0.-ia0 


24546 


C3-t/3-TO-l003‘F 


At6S64 


0698-6317 


3 




RESISTOR SOO .IX .12SU F TC*0.-2S 


03686 


PnE55-l/8-Te-SOOR-B 


AtSRaS 


0686-6360 


6 




RESISTOR 1AK .IX .12SU F TC>0.-2S 


26480 


0683-6360 


Aiesee 


0698'720S 


8 




RESISTOR 51.1 IX .OSU F TC>0.-IOO 


24548 


C3-I/8-T0-5IR1 -F 


A1 6R67 


0688-6631 


4 


1 


RESISTOR 2.SK .IX ,I2SU F TC*0.-25 


26460 


0699*5531 


AISReS 


0686-6360 


6 




RESISTOR 10K .IX .I2SU F TC*0.-2S 


26430 


0698*5300 


AismS' 


0696-7209 


0 




RESISTOR 51.1 IX .OSU F TC-O.-tOO 


24546 


C3-1/8-T0-SI81-F 


Aieero 


0686-7263 


8 




RESISTOR 5.1 IK IX .OSU F TC*0.-I00 


24546 


C3*1/0-TO-5tH-F 


AieSTI 


0686-7260 


7 




RESISTOR 1 OK IX .OSU F TC.Q.-IOO 


2«46 


C3-1/8-T0-1002-F 


A14R72 


0686-7221 


8 


1 


RESISTOR 237 IX .OSU F rc*0.-100 . 


24548 


C3-1/8-TO-237R-F 


AieRT3f 


0686-7263 


8 




RESISTOR S. UK )X .OSU F TC-D.-lOO 


24548 


C3-1/8-T0-51II-F 


A16R74 


0608-7238 


7 




RESISTOR IK IX .OSU F TC*0.-IOO 


24540 


C3*t/5’TO*1001*P 


A1 6K 78 


0698-7236 


7 


1 


RESISTOR IK IX .OSU F TC.0.-100 


24646 


C3-1/8-TO-IO01-F 



See intiodiiction to this lectrao for ardering infonnatUxL 
* Indicates tactoiy selected value. 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Oesisnation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mtr 

Code 


Mtr Part Number 


AI8R77 


Oe08-7236 


7 




REStSTOO IK IS .OSU r TCO-'tOO 


24646 


C3*1/8*T0-1001-F 


AISR78 


aese-Tzss 


8 




RESISfOR S.IIK T% F TC>0«*10D 


24546 


C3-t/8-T0-S111-F 


Aia»T9 


oeeS'Tzss 


8 




sesiSTOR S.11K IS .osu r TCia--ioo 


24546 


C3-t/a-T0-S1t1-F 


Aiaeso 


oees-Tzeo 


7 




RESISTOR 10K IS .OSU F TC>0+-tOO 


24546 


C3-1/8-T0-1O02-F 


Aismi 


oees-Tzeo 


7 




RESISTOR 10K IX .OSU F TC>a*-tOO 


24546 


C3-1/B-T0-1002-F 


AtttRaZ 


oess-Tzes 


8 




RESISTOR 5. UK IS .OSU F TC-0+-100 


24S46 


C3-1/9-T0-S111-F 


Aieui 


18Z0-210Z 


8 


3 


1C LCH TTL LS 0-TVPE XTL 


01295 


SN74LS373N 


AISU2 


ISZO-ZSTS 


0 


2 


IC transceiver TTL LS BUS OCTL 


01295 


SN74LS64SHT 


AI«U3 


lezo-zers 


0 




1C TRANSCEIVER TTL LS BUS OCTL 


01295 


SH74LS64BNT 


A16U4 


leie-ssee 


3 


2 


IC WtOS 8SS36 (84K) B.EC-ER-PROn 300-NS 


28480 


1^18-3499 


A16US 


iste-sies 


2 


2 


IC CtlOS. 85539 t94K) STAT EMI tSO-NS 3-S 


S4013 


m8264LP-l5 


A16US 


8EEPWJG44S 




1 


PnOORAtMED BPROM 


26400 




Aiaur 


^R«SES.2S 




1 


PflOGRAUMEDenOM 


28480 


00 jQO flPQlia 


Ateue 


leZD-ssoi 


2 


1 


IC BFR TTL ALS OR QUAD Z-P1P 


01295 


SK74ALS1632AN 


AI6U9 


mO-1208 


3 


4 


IC SATE TTL LS CR OUAO 2-INP 


01295 


SN74LS32H 


AI6U10 


lezo-izot 


6 


1 


K SATE TR LS AND QUAD 2-tNP 


01295 


5N74LS09M 


Aleut 1 


isio-ozee 


4 


3 


NETUORK-RES 1S-0IP lO.OIt OHH X IS 


11230 


761*1 *R10K 


Aieutt 


iez0-250$ 


S 


1 


IC-nPU; CLK FREQiStMZ, INSTRUCTION 


04713 


nceeoooLS 


Aleuts 


tezo-iziz 


8 


1 


IC FF TR LS J-K NEG-E06E-TRI6 


0129E 


SK74LS112AN 


AieutA 


lazo-stss 


9 


2 


K SCHnITT'TRie CnOS/T4HC INV HEX 


27014 


NH74HCI4N 


Aleuts 


lezo-izie 


3 


4 


IC DCOR TR LS 3-T0-8-LINE 3-INP 


01296 


SH74LS138N 


Aieuie 


ieZO-1417 


8 


2 


K GATE TTL LS NANO QUAD 2-INP 


01295 


SN74LS28N 


AtSUIT 


1 SI 3-0120 


0 


1 


1C OSC HY9R10 


34344 


SP6235e 


Ateuis 


1SZ0-Z1O2 


8 




1C LCH TR LS D-TYPE OCR 


01295 


SN74LS373N 


Aisute 


ieZ0-37S9 


9 


4 


IC FF O10S/74HC D-TYPE POS-^)GE-TRIG COH 


27014 


HN74HCS74N 


Aieuse 


ISZ0-S709 


9 




IC FF Cn05/74HC 0-TYPE PCS -EDGE -TRIG COTI 


27014 


I617WCS74N 


A16UZ1 


1818-3490 - 


3 




IC NnOS 9^39 ( 84K) ELEC-ER-PROM 300-NS 


Z8480 


1818-3499 


A16US2 


tete-stes 


2 




IC CflOS 65536 (54K} STAT RAN tSO-HS 3-S 


S4013 


»«2H4LP-1S 


Aieua 


see PAGE 4« 




1 


PROQBAMMEO EPROM 




05590e0070 


A1SU24 


seemsEA^ 




1 


PROGtIAMMED EPROM 


28480 


0690040071 


AI6U2S 


1251-4787 


2 


1 


SHUHT-OIP 8 POS 


28480 


1251-4787 


Ateuze 


ieZO-1204 


a 


I 


IC GATE TTL LS NANO DUAL 4-INP 


01295 


SN74LS20N 


AteUZT 


i3zo-izie 


3 




IC OCOR TR LS 3-T0-8-LINE 3-IIP 


01295 


SN74LS138N 


Ateuza 


1820-1300 


6 


1 


1C SHF-RGTR TR LS R-S PRL-IN PRL-OUT 


01285 


SNT4LS195AN 


Ateuzs 


1820-1104 


6 


2 


IC CNTR TTL LS BIN IV/DOUN SYNC1«0 


01285 


SN74LS193N 


Ateuso 


1820-1200 


5 


1 


IC INV TR LS 1CX 


01295 


SHT4LS0SN 


Aieust 


1320-1218 


3 




IC DCOR TTL LS 3-T0-8-LINE 3-INP 


01295 


SN74LS138N 


Aie^z 


1S20-II07 


9 


2 


IC GATE TTL LS NANO QUAD 2-INP 


01295 


SN74LS08N 


Aieuss 


18S8-OOT7 


1 


3 


transistor array 14-PIN PLSTC TO- 116 


04713 


nPQ2222P 


Aieuw 


ieiO-0037 


3 


1 


icTua«-RES 16-DIP i.oK om X S 


11235 


761-3-RlK 


AltUSS 


. 182S-07S8 


0 


1 


IC CONPARATOR 6P OUAD 14-OIP-C PKG 


04713 


Lrt339J 


A18U36 


1820-1104 


5 




IC CNTR HL LS BIN UP/OOUN SmCHRO 


01295 


5N74LS193N 


AieUS7 


1820-1112 


8 


3 


IC FF TTL LS 0-TYPE POS-EDffi-TRIG 


01295 


5N74LS74AN 


Aieuse 


1810-0205 


7 


2 


NETUORK-RES S-SIP 4. 7K OHH X 7 


11236 


750-81 -R4.7K 


Ateuse 


1820-1417 


6 




1C GATE HL LS NANO QUAD 2-INP 


01295 


SN74LS26N 


Ateuso 


1820-S425 


0 


1 


ic-PROiaAmAeLE interval TDiER.oc-iamz 


34649 


03254-2 


AI6U41 


1820-1208 


3 




IC GATE TTL LS OR QUAD 2-INP 


01295 


SN74LS32N 


AieU42 


1820-1208 


3 




1C GATE HL LS OR QUAD 2-INP 


01295 


5N74LS3ZN 


Aieuss 


1820-1208 


3 




IC GATE TTL LS OR GUAO 2-I1V 


01295 


SN74LS32N 


AteUSA 


1859-0077 


1 




TRANSISTOR ARRAY 14-PIN PLSTC 10-116 


04713 


HPQ2222P 


Aieuss 


1826-1048 


8 


\ 


IC OP ANP H-SLEU-RATE 6-DIP-C PKG 


34371 


HA7-Z51S-5 


Aisuse 


1826-1178 


a 


1 


SANPLE AND HOLD 14 -CEROIP 


34371 


HA1 -5320-5 


A16US7 


18Z6-15ZZ 


6 


t 


A/0 12-OGT ze-CERDIP HYS 


24355 


A0574AJ tSELECTED] 


A16U4Q 


1810-0286 


4 




NETUO^-RES 16-dip to . ok OHH X 15 


11235 


761’t-R10K 


A16U40 


1820-3788 


9 




1C FF CTOS/74HC 0-TYPE POS -EDGE- TRIG CON 


27014 


nn74HC574N 


A16U50 


1820-2102 


9 




IC LCH TTL LS D-TVPE OCTL 


01Z9S 


5H74LS373N 


Aieusi 


1820-1430 


3 


2 


IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TBIG 


01295 


SN74LSI51AN 


Aieusz 


1820-1218 


3 




IC DCOR TTL LS 3-T0-8-LINE 3-1# 


01295 


SN74LS13BN 


Aieuss 


1810-0286 


4 




NETU(»K*RES 16-DIP 0H» X 1$ 


11236 


761-1 -PI OK 


' Ateuss 


1920*2024 


3 


2 


1C DRVR TTL LS LINE DRVR OCTL 


01295 


5N74tS244M 


Ateuss 


1820-1112 


8 




1C FF TTL LS D-TYPE POS- HIM -TRIG 


01295 


5N74LS74AM 


Aieuss 


1820-1851 


2 


1 


IC ENCOR nL LS 


34335 


AN74LSI48H 


AISUST 


1820-3448-- 


8 


1 


1C-PARM.LEL INTERFACE/TINQ>/SnKZ/l1C66000 


04713 


nC68230L8 


Aieuse 


1810-0205 


7 




ICTUORK-RES 6-SlP 4. 7K OHH X 7 


11Z36 


766-6 t*R4. TIC 


Aieuss 


1810-0204 


8 


2 


ICTUORK*R&S 8*SIP 1 OfM X 7 


11236 


750-81*R1IC 


Aieuss 


1810*0204 


8 




NETUORK-RES 3-SIP t.DK OHR X T 


11235 


?5a-8t-fi1K 



See itmoductlon to tbis section for ordeiing informatioiL 
* Indicates Ibctoty selected value. 



3-31 



Replaceable Farts 



Table 3-3. Replaceable Parts 



Reference 

Deslenatlon 



HP Part C 
Number 0 




Description 



Mfr 

Coda 



Mfr Part Number 




IC OP AK> PPCM 8-DIP-C PKS 
TRMSISTOit MR*V H-PIH PLSTC OV 
TRMB15T0R MHWV t4-PIH PLSTC TO>tl« 

IC nULTPlXS MIQ ie-DlP*C PKQ 

IC FF CnOS/T«C O'TWE POS-€OGE'Tina fWI 

IC FF TTL LS 0-TYFC POS-EDEE-TSIG PBL-IH 
K CHIit HL LS an SYNCHRO POS-GOOE-TRIfi 
IC «MC TTL LS LOC DRVR OCTL 
IC MTE TTL IS NNNO l-INP 
K MTS TR IS NMD SUM) 2'IW 

IC FF TTL LS D-TVPE FOS-BNE-TIIK 
IC SCWtlTT'TinS CnOS/T«C INV MX 

OIOOC-7W 9.0ZV SI OC F0«.«I 

RECTOR-ZERO 0W« 22 MIR LEW DU 
RESISTOR-ZERO »ftS 22 W6 LEW DU 
RESISTOR-ZERO OMtS 22 MM LEW DU 




0PIS-223Z 

CM140E 

HP02222P 



rttT4HC$74N 

XnT4LSaT4W 

SHT4LS18tMI 

SKT4LSZ44N 

SNTMS30H 

SKT4LSOOH 

SNT4LST4M 

HnT4HC14N 



sise-oow 

iise-eoos 

•ISR-OMS 



Sm iatrodaciion to ihu Mctfoo ror 
*ladIeslM faelery stlMltd viliio 



orotrlos informRiMn 






















Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


r* 

0 


Qty 


Description 


Mtr 

Code 


Mfr Part Number 


A17 


OOSKMODTO 




1 


VIDEO BOARD ASSEMBLY 


28480 


05990^0070 


A1TC1 


OteO'4«3S 


7 


6 


CAPACnOR-FM) .10F *-!<« 60V0C CER 


28480 


0180-4836 


A17C2 


otM-one 


1 


1 


CAPACITOR-FXO 8,euF+-tOX 3SV0C TA 


58289 


150D885X9035B2 


A17C3 


0ie0-4S32 


4 


11 


CAPACITOR-FXD .OtUF +-10X 100WOC CER 


28480 


0160-4832 


A17C4 


01S0-4832 


4 




CAPACnOfi-FAD .OtUF t-IOX lOOVOC CER 


28480 


0180-4832 


AtTCS 


«ieO-4S3Z 


4 




CAPACITOe-FXO .01UF *-10S 100VDC CER 


28480 


0160-4832 


A1TC0 


01«0'4«32 


4 




CAPACITW-FXD .OIUF *-10X IOOVDC CER 


28480 


0188-4832 


A17C7 


O1M-403S 


7 




CAPACITOR-FXO .tUF +-10X 60VOC CER 


28480 


0160-4836 


A17C8 


OIM'ASaZ 


4 




CAPACITOR-FXO .01UF +-10X lOOVOC CER 


28480 


0160-4832 


A17C9 


0t60'4«35 


7 




CAPACITOR-FXO .lUF »-10t SOVDC CER 


28480 


0180-4836 


A1TC10 


aie0'4«32 


4 




CAPACITOR-FXO .OIUF --IOX IOOVDC CER 


28480 


0180-4832 


A1TC11 


0160-4832 


4 




CAPACITOR-FXO .OtUF *-tOS IOOVDC CER 


28480 


0180-4832 


A17C12 


0160*4835 


7 




CAPACtTOR-FXD .1UF *-10X SOVDC CK 


28480 


OtBO-4835 


A17C13 


0160-4832 


4 




CAPACITOR-FXO .OIUF t-tOX lOOVOC CER 


23480 


0150-4832 


Al7Ct4 


0160-4832 


4 




CAPACITOR-FXO .OIUF ♦-KW lOOVOC CER 


28480 


0180-4832 


A17C16 


0160-4835 


7 




CAPACITOR-FXO .tUF — lOS SOVDC CER 


28480 


0180'4836 


At7Cl0 


0t60'4932 


4 




CAPACITOR-FXO .OIUF +-10* tOOVOC CER 


28480 


0180-4832 


At7C17 


0160-4832 


4 




CAPACITOR-FXO .OUJF *-103 lOOVOC CER 


28480 


0180-4832 


AITC1I 


0160-4836 


7 




CAPACITCR-FW .DJF »-tOX SOVDC CER 


28480 


0180-4835 


AlTCni 


1901-0038 


3 










A17J1 


1252*1469 


3 


1 


CONN-POST TYPE . lOO-PM-SPCG 40-C0HT 


00779 


103292-2 


A17J2 


1252*0718 


3 


1 


COW-POST TYPE . tOO-PIN-SPCe S-COHT 


28480 


1262-0718 


A1TJ3 


1261 -6264 


2 


1 


COt«ECTO«-SSL OWT RTANS-F 


28480 


1261 -8254 


A17Q1 


1864-0477 


7 


1 


TRANSISTOR WN 2N2222A SI TO- 18 PO-SOONU 


04713 


2N2222A 


A17Q2 


1854-0918 


1 




TRAHSSrOR 






A17R1 


0767-0339 


6 


1 


RESISTOR 82,6 IX .12SB F TC-0*-100 


24S46 


CT4*1/9*T0-62J!S-F 


A17R2 


‘ 0757-0388 


4 


1 


RESISTOR 75 IX .12SU F TC*0*-100 


24548 


eT4*1/8-T0-76H0-F 


A17S2 


0898*3444 


1 


1 


RESISTOR 318 IX .I2SU F TC-0*-100 


24646 


CT4-I/8-F0-316R-F 


Al7ft4 


0698-3132 


4 


1 


RESISTOR 281 IX .I26W F TC>0*-IOO 


24548 


CT4- 1/8 -70-261 0-F 


A1TRS 


OT67-0442 


9 


3 


RESISTOR 10K IX .ISSN F TC>0*-I00 


24648 


CT4-1/8-T0-1062-F 


AtTRft 


0757-0442 


9 




RESISTOR lOX IX .125U F TC>0*-100 


24646 


.CT4-1/8-TO-1002-F 


Al*^ 


0757-0442 


9 




RESISTOR 10X IX .126U F TC-Oi-100 


24546 


CT4-1/8-TO-I002-F 


At7R9 


0767-0438 


3 


2 


RESISTOR S.11K IX ,125U F TC*0+-100 


24648 


CT4-1/8-T0-5111-F 


AiTita 


0767-0438 


3 




RESISTOR 5.11K IX .12SU F TC*0*-100 


24648 


CT4-1/8-T0-6111-F 


AITniO 


0688-8880 






REStSTOn 4MK 1% 0L12W 






Aimii 


0898-3444 


1 




wsisTonsie i%ai3W 






A1TR12 


0698 0082 


7 




RESSTOf1484 






AtTRIS 


0757-0278 


9 




RBSt3T0fl1.78K 






AtTUI 


1820-;0536 


7 


1 


IC DRVR TTL AND DUAL 2-IHF 


01295 


SH7645IBP 


AITW 


eeftft i ~ 


0 


1 


XC ADVANCED CRT CONTROLLER/DMA IHT/St1H2 


S4111 


H083484-8 


At7U3 


1820-2102 


8 


2 


1C LCH TTL LS D-TVPE OCIL 


01295 


SN74LS373H 


A17U4 


1820-2102 


0 




IC LCH TIL LS 0-IYPE OCTL 


01296 


SNT4LS373N 


A1TUS 


08690-80001 


4 


1 


PROeRAItNED PAL 


29490 


08590-80001 


AtTUS 


1810-6533 


4 


2 


NETUORK-RES 16-DIP 33.0 0W1 X 8 


204SO 


1810*5533 


AlTl/r 


1820-1112 


9 


1 


IC FF TTL LS 0-TYPE POS-EOSE-TRIS 


0129$ 


SN74C574AH 


A17US 


1820-1194 


8 


1 


IC CMTR TTL LS 91N UP/DOUN SYNCWO 


01296 


SN74LSI83N 


A17U8 


1818-3214 


0 


4 


IC T11S44ie-tSlt. 


29480 


1818-3214 


AITUtO 


1820-1922 


S 


2 


IC SHF-RSTR TTL LS PRL-IN SERIAL -OUT 


01295 


SH74LS156AN 


A17U11 


1810-0533 


4 




tCTUORK-RES te-DIP 33.0 OHM X 8 


28480 


1810-0633 


A17U12 


1818-3214 


0 




1C TFtS4418-15W- 


28480 


1818-3214 


Al7Ut3 


1820-1199 


1 


1 


IC INV TTL LS HEX 1-lNP 


01296 


SNT4LS04N 


A17U14 


1820-1201 


8 


1 


1C CATE TIL LS AND QUAD 2-INP 


01295 


SH74LS08N 


AtWtS 


1818-3214 


0 




IC Tn544t6*l5NL 


28480 


1616-3214 


A1 7U19 


1820-1922 


S 




IC SHF-RSTR TTL LS PRL-IM SERIAL-OUT 


01286 


SN74LS168AN 


AlTUi? 


1820-1197 


9 


1 


IC GATE TTL LS MAHO QUAD 2-INP 


01296 


SH74LS00N 


At7U19 


1818-3214 


0 




IC TnS44t«-1St«. 


28430 


1818-3214 


A1TU19 


1820-3298 


6 




IC GATE TTL LS OFI QUAD 2-INP 


01295 




A17U20 


1813-0246 


1 


1 


XTAL-aOCK - oscillator 2S-I1HZ 0.05X TTL 


28480 


1813-0245 



See intioductloii to this section for atdering infoanation. 
* Indicales factoiy selected value. 
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Replaceable Parts 



Table 3-3. Replaceable Rants 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A18 


0858o-eooe8 


1 


1 


tOMB oa BOABO ASSEMetY 


1 


08590-60068 


AtSCI 


0ie0'483S 


7 


3 


CAPACITOR -FSO .1UP «-10X 50V0C CER 


20400 


0160-4835 


A1SC2 


aiso-Asss 


7 




CAPACITOR-FXO .IUF '•■IOX SOVDC OtR 


28400 


0130-4335 


AI3C3 


0te«-4S36 


7 




CAPACITOR-FXO .tUF «-10X SOVDC CER 


20400 


0130-4335 


A1SJ1 


1252-1469 


3 


f 


COm-POST TYPE .100-PIH-SPCG 4O-C0NT 


00770 


103202-2 


Atai2 


1252-1065 


5 


t 


CDIM-POST TYPE . 100-PIN-SPCG 24-QMT 


28480 


1252-1065 




0757-0442 


9 


3 


RESISTOR 10K IS .12SU F TC>(K-ia0 


24543 


CT4-I/8-10-1002-F 


A18R2 


0757-0442 


9 




RESISTOR 10K IX .12SU F TC>0*-100 


ktt™ 


CT4-I/8-T0-1O02-F 


A1M3 


0757-0442 


9 




RESISTOR 10K IX .12SU F TC>0*-100 




CT4-1/9-T0-1O82-F 


A1SB4 


OQBO 8(1110 


T 




REssroa 4a4K i%ai 2 w 






A1SU1 


1020-3513 


7 


1 


IC TMMSCEIVER TTL S H6TR-5IIS IEEE-488 


27014 


0S7SI61AH 


A18W 


1020-3431 


3 


1 


IC TRAMSCEIVER TTL 5 IHSTR-BUS IEEE-480 


27014 


DS75160AH 


A1BU3 


1320-2024 


3 


1 


IC ORVR TTL LS LHC DRVR OCTL 


01295 


SN74LS244N 


A1SU4 


1320-2548 


0 


1 


IC-GENERAL PURPOSE INTERFACE BUS ADAPTER 


20409 


1620-2S40 


A1SUS 


1320-1200 


3 


1 


IC GATE TTL LS OR QUAD 2-IW 


0)295 


SH74LS32N 


At9 


03590-000 13 


1 


1 


HP-n CONNECTOR ASSY 


29400 


06500-00011 


A20 JHWOLf. 


9135-0270 ' 


2 


1 


FILTER-LIPC OPEMTING VaTAGE;2S0 V iWC 

A 


54307 


FN 305-4/01 


FI 




3 




' 







See inuodtictioa to this sectioo for ordeiiog infonnadoo. 
* IiKiicates factoty selected value. 
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Replaceable Farts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qly 


Description 


Mir 

Code 


Mfr Part Number 


«i 


OBSSO-600t2 


5 


1 


os-232 I/O BOARD ASSEieLV 


28480 


08S90 -60012 


A21C1 


(HS0-483S 


7 


8 


CAPACITOe-FXO .tIF «-T0t 50VDC CEO 


28480 


0160-4836 


A2IC2 


0ie0-4«3S 


7 




CAPACnoe-FXD .tOF SOVDC CEO 


28480 


0160-4835 


A2IC3 


01S0-4S3S 


7 




cAPAcnae-F )0 .iir «-tn sovoc cer 


28480 


0180-4836 


Mice 


0TS0-4S3S 


7 




CARACITOR-FOD .1UF *-186 SOVDC CER 


28480 


OieO-4835 


A21C5 


(t180-4$» 


7 




CARACITOR-FXO .1UF *-IOX SOVDC CBt 


28480 


0180-4836 


Ailce 


oteo-Agas 


7 




CAPACITOR-FH) .1UF *-10X SOVDC CER 


28480 


0I80-483S 


A2IC7 


0180-0t1« 


1 


t 


O«ACIT0R-FXD 8.«JF*-I0X 3SVOC TA 


S6289 


IS8DB86X803Se2 


A21J1 


12S2-14SB 


3 


1 


COm-PGST TVPE . lOO-PIH-SPCS 40-C0RT 


00779 


103292-2 


A217Z 


12S2-1036 


0 


1 


CONN-POST TVPE , 100-PtH-SPCG 28-CONT 


2S490 


1262-1038 


AJtRt 


0767-0438 


3 


3 


RESISTOR IX .I2SU f TC-0*-100 


24548 


CT4-t/8-T0-511t-F 


A21R2 


0767-0438 


3 




RESISTOR 5. MX IX M2SU f TC-0«-100 


24646 


CT4-1/8-T0-5111-F 


AZ1R3 


0767-0438 


3 




RESISTOR 6.MK IS .I23U f TC>0*-I00 


24648 


CT4*t/e-T0-S11t-F 


A2lUt 


1820-3823 


0 


1 


IC-ASYMCHROHOUS COHI. INTERFACE 


27014 


IH5S260AN 


A2tU2 


1820-3322 


8 


1 


IC OSVH DTL com EIA RS-232C QUAD 


04713 


nC1488P 


A21U3 


1820-1112 


8 


1 


IC FF TTL LS D-TVPE POS-EOCE-TR18 


0I2OS 


SN74LS74AN 


A31U4 


1820-3321 


5 


1 


IC RCVR DTL com EIA RS-232C OUAO 


04713 


HC1489AP 


A21U5 


1K0‘1200 


S 


1 


K INV TTL LS HEX 


01295 


SHT4LS0SH 


A2IUC 


1820-2024 


3 


1 


K ORVR TTL LS LINE ORVR OCTL 


0I29S 


SN74LS244H 


A21U7 


1820-1208 


3 


1 


IC CATC TTL LS OR QUAD 2-INP 


0I29S 


SNT4LS32H 


A2iue 


1828-0300 


8 


1 


1C V RGLTR TO-39 


07283 


7ttll2HC 


tdi 


08SSO-S0019 


2 


1 


R$ 232 COMCCTOR ASSY 


28480 


D9S90-800I9 






z 




i<ir 














fiptu pfLmioFrr Krr 










¥ 




fs 232 ^crr^oftT KtT 







See Introductian to thie MCtton Tor ordtrins inrornMlfoa 
*Ifidicilee factorjr ceketed veliM 
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Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A23 


oBsao-eooi3 


6 


1 


tV-IL I/O eOMO ASSEnSLY 


28460 


00590-80013 


A23C1 


0IS0-«374 


3 


1 


CAPACnOR-FXD lOUFe-IOlt 20V0C TA 


56289 


1500106X902082 


A23C2 


gi«0-4«3& 


7 


3 


CAMaTOe-FOD .tUF e-tOX 50VOC CEO 


28400 


0100-4835 


A23C3 


01W-4800 


ft 


X 


CAPACITOR-FXO 120PF *-5X 100V0C SR 


20400 


0160*4300 


A23C4 


aiea-4836 


7 




CAPASTIK-FXO .1UF +-10X SOVDC CER 


20400 


0160-4835 


A23CS 


OieO-483S 


7 




CAPACITOR-FXO .1UF +-10X SOVDC CE8 


2348Q 


0160-4835 


A2331 


tzs2-i4ee 


3 


1 


COm-POST TYPE .100-PIM-SPC6 40-C0HT 


00778 


103282-2 


A23J2 


12S2-I2S7 


3 


1 


COm-PDST TYPE .100-PIN-SPCS tO-COHT 


28480 


1252-1267 


A23L1 


gioo*ie3t 


0 


1 


nnuCTO) RF-CH-rLO sew 8K 


28480 


0100-1631 


AZ3R1 


0757-0442 


0 


1 


RESISTOR 10K IX .1250 F TC>0«-100 


24540 


CT4-1/8-T0-1002-F 


A23U1 


11B3-0003 


8 


1 


HP-IL OOP 


20400 


1LS3-0003 


AZ3U2 


1S20-120I 


3 


1 


1C GATE TTL LS OR QUAD 2-INP 


0128S 


SN74LS32M 


A23U3 


1020-2024 


3 


1 


IC DRVR TTL LS LINE DRVR OCTL 


01295 


SN74LS244N 


A23U4 


1010-0651 


7 


1 


NETUORK-ROC 10 PIN SIP; R1>R2>15K*-5I 


28480 


1810-0651 


A23U5 


3100-4220 


3 


1 


TRANSFORMER 


28480 


9100-4228 


AZ4 


08590-60020 


5 


1 


HP-IL CEL COmECTOR ASSY 


28480 


'08580-80020 
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S«* introduction In this section Tor ordoHng Inforninlion 
*Indlcilw rnctory ttlsctod vilun 











Table 3-3. Replaceable Parts 



Replaceable Parts 



Reference 

Designation 



HP Part C 
Number 0 ^ ' 



Description 



Mfr 

Code 



Mtr Part Number 



CHASSIS PARTS 



d«S90-M010 I 'J 
08S90-OQ004 1 9 
08S90-«)0a2| 1 
0900-0024 
1460-2)54 

'2190-0587 
5001-3728 
5021-8332 
5021 -5343 
5021 -5344 

5041-3837 
5041-3990 
5041-3991 



osfs-tfJi 



COVEV ASSY IHSTRUnEKT 
COVER IHSIRW€NT 
SPACER FOOt-REAR 

0-RlNG .145-IN-IO .OT-IN-XSECT-DIA SIL 
SPRtHS CimPRESSIOH 

UASMER-LK Hta 5,0 m S. 1-rf1-ID 

PLATE BACKUP 

PLATC HANOLE 

GEAR RING 

SOCKET-GEAR 



FOOT REAR 
HANOLE 

TRIP CAP- HANDLE 



1 PADASSY44ATCHMQ 

SC/i.K.UJ 




08590-50010 

08580-00004 

08590-40002 

AS568-007 (SILICONE -SO OUHO) 
1450-2164 

2130-0567 
5001 -8728 
5021-6332 
5021-8343 
5021-8344 

5041-39137 
5041 -3990 
5041-3991 




See tnbmdtictioa to this BectiM te onleniig inlbniwtiaiL 
* Indicates butoifeekctedv^ue. 






















Replaceable Parts 



Table 3-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










CABLES (SEE FIGURE 3-2} 






A3U1 


oesso-eooM 


t 


1 


CABLE ASSV» ATTENUATOR 


28400 


08590-80034 


ASU1 


OS59D-60033 


0 


1 


CABLE ASSY, ANALOG POUER 


2B480 


08S90-80033 


A6U1 


DBSW-M03S 


2 


1 


CABLE 8SS5^ -Yie-PeUEa.,.^ 


28480 


OS590-6003S 


A20yi 


oss90-eooie 


9 


1 


-''CAaTASSY. UHt POUER 


28480 


08590-60016 








{ 

■ N 


lIHauOES A20 PREUIRED) ' 






yi 


08SM-W024 


• 


1 


CABLE ASSY. 1 LO OUTPUT 


28480 


08S90-60024 


uz 


08s»o-eoo2e 


1 


1 


CABLE ASSY, CAL OUT 


28480 


09590-60026 


uz 


0eS90-W02S 


3 




CABLE ASSY, CAL OUT 


28480 


08$80- 80028 




oaeM’fiooes 


9 


1 


CABLE ASSY, PR06E POUER 


29490 


08S80-6006S 


U4 


aesM-eu23 


8 


1 


CABLE ASSY. RF imT 


28480 


08590-60023 


U5 




3 


1 


UIRING ASSY, RPO 


28480 


59»T-o»ge 


ue 


03S90-60014 


7 


1 


CABLE ASSY, RIBBON 24C 


29490 


0BS9O-80014 


U7 


03S90-60021 


8 


1 


CABLE ASSY, VIDEO 


29480 


0BS9O-6D021 


U8 


oaeeo-aooe? 


4 


1 


CAGLE ASSY, ISCLATOR TO FIRST CONV 


28490 


08S90-200S7 




oee9o-2ooe9 


S 




CABLE ASSY, LPF TO ZKD CONV. 


2S4S0 


03S90-20059 


mo 


03590-20007 


4 


1 


cable assy, RF ATTEN - 1ST 


26480 


08590-20007 


uti 


09590-60022 


7 


1 


CABLE ASSY, DC POUER 


28480 


08590-60022 


Ut2 


S120-4S23 


7 


38 


CAaE ASSY, 2 PHONO 9.S 


28480 


8120-4823 


UI3 


8120-4923 


7 




CAffl.E ASSY, 2 PHONO 9.S 


28480 


9120-4923 


U14 


3120-4823 


7 




CABLE ASSY, 2 PHONO 9,5 


28490 


0120-4623 


U1S 


0BS9O-e0O2S 


0 


1 


CABLE ASSY. SECOND COKV-SEC. IF 


23480 


08590^60025 


uie 


aeseo-6a32T 


2 


1 


CABLE ASSY. 2ND IF TO 3RD MIXER 


28480 


08590-60027 


UIT 








SEE AIS. A21 « A23 














P/0 REMOTE I/O ASSYS 






Uie 


3120-4323 


7 




CABLE ASSY, 2 PHONO 9.S 


28480 


8120-4623 


U19 


S1 20-4823 


7 




CABLE ASSY, 2 PHONO 9.S 


28480 


8120-4623 


1120 


8120-4823 


7 




CABLE ASSY. 2 PHONO 8.S 


28480 


8120-4623 


U21 


a8S90-20aS6 


3 


1 


CABLE ASSY, YtC TO ISOLATOR 


28480 


08590-20056 


U22 


OSS80-200S8 


5 


1 


CABLE ASSY, FIRST CONV TO LPF 


28480 


06590-20059 


W23 


0888040041 • 


0 


1 


ewaa ASSY, MTENSRY POT 


88480 


06SBM0041 


U24 


5082-0784 


4 


1 


CABLE ASSY, LINE SUITCH 


23480 


5082-0764 C gC* 


U2S 


08SS0-6O017 


0 


t 


CABLE ASSY. LINE saECT 


28480 


08590-60017 


WM 


oaeeMoosr 


4 




CABLE ASSY, CRT NIENBITY 








QJfcL-Mrf? 






MfovC 
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See intnxliictic» to this sectioa for ordering inibnitBtitML 
* Indicates facfoiy selected value. 




Reference 

Designation 



HP Part C 
Number 0 




Description 



Mtr 

Code 



Mfr Part Number 



nlSCELLANEOUS PARTS -miH IPB 
(SEE riGURE 3-1) 



0515-a«08 

osi$-08»a 

QS1$-1I2S 

QSIS-IMT 

Uti 

ostS'ieee 

aoso-eies 

S00I-SSE8 

soei-sraa 



086M-0M0T 

09S90-0O00S 



oeeM-ooois 

OtSM'OOOIT 

OtMO'OOOtf 

OtEM-lttOtS 

0M9D-4SO01 

oste-iBao 



e SCREU-THD-RLG 114 X 0.7 t2rt1-L6 PAH-HO 
2£ SCREU-tlACH rO X 0.5 Sm-LG PAN-HO 
4 SCREU-tWCH ro X o.s Tonn-LG 
2Q SCREU-IUCH »4 X 0.7 8m-LG 90-OEG-R.H-HO 
1 SCREU-tlACH H3 X 0.5 45in-LG PAN-HO 

Z SCISU-nACH n« X 0.7 3SIT1-LG pah-ho 

3 UASCR-R. nTLC HO. 4 .13S-IN-IO 

Z COVER, BMOUIOTH PUTER 

T MAMDSCK 

1 5HIEU), CRT 

1 BRACKET, POUER SUPPLY 

I BRAOXT, nONITOR 

1 HP« VO BOARD ASSEhSLY 

I COVER, STEP GAIN 

t COVER, LOG AflP 

1 COt^, 2NO IF 

^ FBME, SIDE 

2 SUPPORT, POUER SUPPLY 

3 SCFCW, M4 TOMUAO PAN-HD 



OPOER SY DESCftmtW 

0S1S-0S38 

0515-1125 

0515-1357 

0S15-145S 

0515-1655 
3050-0105 
5001 -5528 

08590-00006 

08590-00007 

08590-00008 

ooseo-oooeo 

08590-00016 

08590-00017 

08580-6091 6 
08580-20919 
08S90 -40901 



>ep 5tp 

eojm 3^{> oof 



i9 


















Replaceable Parts 



Table 3-3. Replaceable Parts 





Relerence 

Designation 


HP Part 
Number 


0 

D 


Qty 


Description 


Mtr 

Code 


Mtr Part Number 












HISCELLAteoUS PASTS-FRONT PANEL ASSY 
















(FieuPE 3-3) 








B\ 


5oi,a- 013 u 




1 


TAiO Assy 








21 


0370-3089 


2 


1 


KNOe. ROUND .250 6Y 


26480 


0370-3069 




22 


03TD-3079 


6 


1 


KNOS, ROUND .125 JO 


26480 


0370-3078 




’ 23 


OStO'ltW 


2 


2 


HETAiNER-POSH DM Ke-TO-SHFT EXT 


26480 


0510-1148 




24 


0615-0394 


3 


9 


SCREM-tlACH ra.S X 0.45 6m-L6 PAK-HD 


29480 


0515-0894 




» 


0S16-0897 


8 


12 


SCREU-I1ACH ri3 X 0.5 9m-LB PAN-HO 


28490 


0515-0897 


A 


26 


OSIS-1622 


7 


4 


SCREU-SXT-W-CAP M4 X :i 7 9rt1-l i'. 


28480 


0515-1622 


ifV 


27 ^ / 


OS90-I2S1 


6 


3 


NUT-SPCLY 1S/32-32-IW- .t-IN-THK ,S62-U0 


ooooo 


ORDER BY pfSCHIPTJC»l 




7^ r- 


1000-0833' 

2190-0016 


8 


1 


FILTBt CRT 5.2 X 4.2 


28480 


1000 -002^0.?// 6 






3 


2 


UASHER-LK Dm. T 3/8 IN ,377-01-10 


28480 


2190-0018 




•30 ^ 


2100-0027 


6 


1 


VAStCR-U INTI. T 1/4 IN ,356-IN-ID 


26480 


2190-0027 




31 


2996*0043 


8 


2 


NUT -teX-OEL -CHAO 3/8-32-TH) ,094-IH-TM< 


OOOOO 


ORIKR BY DESCRIPTION 




•32 


29S0-0672 


3 




nut -1CX-OBL -CHAN 1/4-32-THD .052-IN-THK 


OOOOO 


ORDER BY DESCRIPTION 




•33 


3030-0007 


5 


2 


SCREU'SET 4-40 .125-IH-LS SHALL CUP-PT 


OOOOO 


0Rt£R #r DESCRIPTION 




*34 


3060*0103 


4 


2 


UASHER-R- tlTLC NO. 12 .25- IN- 10 


23490 






3S ^ 


SCSI -7480 


9 


\ 


FRAME, FRONT 


29480 


80S1.TXM tfoZf 




26 


S041 -3936 


0 


2 


eUtIPER T0PR/90TL 


28480- 


5041 -3936 




37 


S041 -3939 


2 


I 


KEYPAD. RUWER 


28480 


5041-3936 




36 


6041-3939 


3 


1 


KEY^ 'Q* 


28480 


5041-3838 




40 


5041-3940 


6 


1 


KEY, 


28480 


5041 -3940 




S041-3941 


7 


2 


KEYf 


28480 


$04t*3941 




4t 


SD41-3042 


6 


2 


KEY. '2' 


26480 


5041 -3042 




42 


S041-3043 


9 


1 


KEY, '3r 


26480 


5041-3943 




43 


S041-3944 


0 


1 


KEY, ‘4* 


26480 


5041-3944 




44 


5041 -3945 


1 


1 


KEY, -S’ 


26480 


5041-3945 




4S 


5041-3946 


2 


1 


KEY. -T 


28480 


5041-3940 




46 


5041 -3947 


3 


, 


KEY, '8' 


28480 


5041 -3947 




47 


S041 -3946 


.4 


1 


KEY. '8K SP‘ 


28480 


5041-3948 




46 


5041 -3949 


5 


1 


KEY, 'PK SEARCH’ 


28480 


5041-3848 




46 


5041-3950 


8 


1 


KEY, 'tMt-RIGHT ARROU' 


28480 


5041 -3950 




so 


5041-3951 


9 


1 


KEY. ’HOLD' 


28460 


$04t *3081 




61 


6041 -3954 


2 


2 


KEY. '9' 


26480 


5041-3954 




S2 


5041-3955 


3 


2 


KEY, ’STEP’ 


28480 


5041-3955 




$3 


5041-3958 


4 


4 


KEY, 'TERH' 


26460 


5041 -3965 




64 


5041 -3957 


5 




KEY, 'PRESET' 


26460 


5041 -3957 




SS 


5041-3990 


0 


1 


KEY. 'FREOUENCY' 


28460 


5041-3960 




66 


5041-3981 


1 




KEY. ’SPAN* 


26460 


5041-3981 




S7 


5041-3862 


2 


1 


KEY, 'AMPLITUDE* 


28480 


5041-3962 




SS 


5041-3964 


4 


t 


KEY, ’SAVE' 


28480 


5041-3964 




69 


6041 -3965 


6 


% 


KEY. 'RECALL’ 


28480 


5041-3965 




so 


5041 -3967 


7 


1 


KEY. 'AUTO COUPLE’ 


26480 


5041-3967 




ei 


5041 -3974 


6 


1 


KEY, ’DISPLAY’ 


23^ 


5041 -3974 




62 


5041-3876 


6 


1 


KEY, ’THIS’ 


28480 


5041 -3876 




S3 


5041 -3964 


6 


2 


BUtPER, TOPL/BOTR 


28480 


5041 -3964 




64 


5041 -3995 


1 


6 


ACTUATOR. SOFTKEY 


28480 


5041-3995 




65 


5041 -7251 


0 


1 


KEY. ■ PRINT’ 


28480 


5041 -7251 




66 


5041 -7252 


1 


1 


KEY, ’PLOT’ 


234B0 


5041-7252 




67 


5041 -7253 


2 


1 


KEY. ’CAL’ 


28480 


6041 -7253 




68 


5041 -7254 


3 


t 


KEY. ‘CONFIG’ 


28480 


5041 -7254 




69 


5041 -7255 


4 


t 


KEY. -LOCAL’ 


28480 


5041-7255 




70 


5041-7256 


5 




KEY, 'MKR' 


28480 


5041-7258 




71 


5041-7267 


6 


1 


KEY, ’SIG TRK’ 


26460 


5041 -725T 




72 


S041-TZS6 


7 


1 


KEY, 'TRACE A’ 


26480 


5041-7258 




73 


5041-7269 


6 


1 


KEY, 'TRACE B’ 


23460 


5041 -7259 




74 


5041-7260 


1 


1 


KEY, ’9IEEP-6U’ 


28460 


5041-7260 




75 


5080*0467 


6 


1 


CONNECTOR, male PR09F 


26460 


5080-0487 




78 

•77 


5062-0783 


3 


1 


BEZEL ASSY. CRT 


26460 


5082-0783 OUJ 




8160-0520 


7 


3 


GASKET. EMI 3,9TM OIA 


28480 


6160-0520 




78 

71 


06590-00002 


7 


1 


PANEL, FRONT DRESS ^ 

itPtS ' ' 


20480 


08590-00002 




if n 




A 




7 artl hda\J 







See introduction to this section for ordering inrormation. 
'Indicates not ^own on IPB. 
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Table 3~3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



81 


0390 


92 


0518-1148 


83 


0515-0998 


84 


8515-1125 


8S 


0515-1666 


• 88 


0535-0025 


87 


1250-1558 


*88 


1251-2942 


•89 


2110-0703 


•90 


2190-0586 


*91 


3050-0693 


92 


H9<0-0309 


93 L 


3160-0520 


94 it 


B001-87BO 


BS it 


SORI-MTS 


•96 


08S90-B0012 


97 


0535-0023 


98 


5021-6391 


*99 


08590-0002) 


• too 


08590-00022 


*181 


08590-00021 


• 102 


0B590 -60022 


110 


oeooocooOt 






Qty 



Description 









Mfr 

Code 



MSCeLU««OUS PAIJTS • OE*B PaMSL 
{FiauRE 3-4) 



SPACEB-RHO ,75-IN-LG ,18- in- id .2S-IN-00 
RETAINEB-PWSH. ON KB-IO-SHFI EXI 
SCBEU-DACH H4 X 0,7 6«in-t.G PAN-HO 
SCREU-MACH n3 X O.S tOnn-LG 
scaeu-NACH 04 X 0.7 ssom-lg pan-ho 

nut-hex OeL'CMAtt no X O.S J.xnn-THC 

AOAPTER-COAX STB F-BNC F-BCA-PHONO 
SCREU LOCK KIT-SUenlN D CONN 
FUSE S. 3A 3S0V NTO lEC 
KASHEB-LK HLCL 4.0 m 4. 1 -rln-IO 

uashEB-Fl niLC 4.0 nrt 4.4-nn-IO 

FINGER GUARD 

GASKET. EtII 3. am OIA 

PANEL. nEAnDDESS 

FRAME, HEAR 

COVEB. 8S90A POLY 

NUT-HEX DBL-CHAH M4 X 0.7 3,2m-IMX 
SCREU. CONN HP-ie 
COVEB. HP-IL 
retainer, HP-IL 

BOARD ASSY, HP-IL I/O 
CA«.£ assy. hP-IL 

miscellaneous parts ■ RF SECTION 
(FieURE 34^ 

enACKET.RF U I X'j, -I 

L/AJC MoQOLC- 

-Q-ipo 



2 S 460 

204$O 

284«0 

ZWH 

20480 

OOOOO 

2 $ 4 eO 

26400 

26460 

26400 

26480 

4 M 663 

28460 

20460 

2MOO 

26460 

OOOOO 

26460 

26480 

26480 

26480 

28460 



MJr Pari Number 



0388-8811 
8518- I 14B 
8S IS- 8 ess 
0SlS-n2S 
0SIS-1S6B 

OROEB BY DESCRIPTION 

izso-tssa 

1251-2942 

2118-0703 

2198-0586 

3050-8893 

12681-43 UL- VERSION 
8168-0528 
8001-8700 
BOO 1-6750 

08590-80812 
ORDER BY description 
5821-6391 
08590-00821 
OBS90 -80022 

08590-88021 

08590-60022 



See introcluclion to this scclion Tor ordering inronnalion. 
'Indicates not shown on IFB. 
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W12, W13, W14 
W18, W19, W20 

A20 

W16 



W15 

W4 

A5W1 

A3W1 

^6W1 

W9 



N^ 



Figure 3-2. 
Cabling Diagram 
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CHAPTEf^ 4 



TROUBLESHOOTING 



Introduction 

This chapter presents general procedures and troubleshooting hints to help you relate 
sjTOptoms of analyzer problems to specific assemblies. Once you have identified a 
suspect assembly, you can find more information about that assembly in Chapter 5, 
Assembly Descriptions. 

This chapter contains the following major sections: 

• Understanding Error Messages presents information about the diagnostic messages 
that appear on the CRT screen and suggests assemblies to suspect. 

• Troubleshooting From the Front Panel describes checks you can perform from the 
front panel. In some cases, these checks require measurements inside the unit to 
confirm the suspect assembly. 

• Locating RF/IF Probl^ais guides you through die fault isolation process within 
the RF/IF section. The block diagram at the end of the chapter is used with these 
instructions. 

• Troubleshooting a Dead Axxalyzer explains the basic things to check when the 
analyzer is not working at all. 

• Calibration Data Problems describes a particular kind of problem that can arise if 
the analyzer calibration constants are destroyed or altered. It also contains 
procedures for gen^adng and entering new calibration const£uits. This should be 
done if die i^tenuator i^sembly A3 is replaced, cm* if a repair or adjushnent is done 
that would affect the frequency response of dw analyzer. 

Test Equipment You’ll Need 

Table 1-2 lists the recommended test equipment for troubleshooting and repairing the 
analyzer. Although Hewlett-Packard equipment is recommended, other instruments ■ 
may be used, provided they meet the critical specifications shown in Table 1-2. 
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Troubleshooting 



Before Working on the Analyzer 

Maintenance of the analyzer requires access to its interior. There are four things you 
must do b^ore attempting any troubleshooting, repair, or adjustments inside the ana- 
lyzer: 




1. Remove its dust cover as follows 
a. ~ ■ 

13 - 

protect Ae front panel from damage. 

c. Unscrew, but do not remove, the four screws attaching the cover to the in- 
strument. 

d. I\ill the cover off to the rear of the analyzer. 



2. If the analyzer has been stored in an area where the ambient temperature is less 
than 0®C, allow the unit to come up to room temperature before proceeding (with 
no ac power applied). 

3. Familiarize yourself with the safety symbols marked on the analyzer and with the 
general safety instructions and symbol definitions given in the front of this 
manual. 



4. Read the rest of this chapter before you start troubleshooting the analyzer. 

warning] 

The analyzer contains potentially hazardous voltages. Refer to the 
safety symbols provided on the analyzer and the general safety instruc- 
tions in tMs manual before operating the unit -eith the cover removed. 
Failure to do so can result in severe or fatal idjuiy. 



Replacement Assemblies 

The following assemblies are not component repairable. They are replaced as an as- 
sembly. Detailed assembly descriptions and component-level troubleshooting informa- 
tion for these assemblies are not included in Chapter 5, Assembly Descriptions. 

• Display Module A2 

• Attenuator Assembly A3 

• First Local Oscillator A6 

• Power Supply Module A8 

• Connector Assemblies A19, A22, and A24 (for optional HP-IB, HP-IL, and RS-232 
I/O ports) 

• Line Module A20 ) 
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• Fan Assembly B1 

• line Switch Assembly SI 



Troubleshooting 



Replacement assemblies for the above can be ordered from your nearest Hewlett-Pack- 
ard office. 

All other analyzer assemblies are component repairable. Replacement component parts 
or assemblies can be ordered from your nearest Hewlett-Packard support facility. 
Chapter 5, Assembly Descriptions, gives recommended troubleshooting times for each 
assembly. These times are given to assist you in making cost-effective repair-or- 
replace decisions. 

After You Have Repaired the Analyzer 

After you replace or repair any assemblies in the RF or IF sections of the analyzer, 
execute the related tests or adjustments to verify the analyzer performs to its specifica- 
tions. If the analyzer must be recalibrated, perform all adjustment procedures listed in 
Table 2-1. 

After you test the analyzer, do the analyzer (firmware) calibration procedure given in 
the HP 8590A Operating Manual. This ensures maximum measurement accuracy when 
the unit is placed into service. 
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Understanding Error Messages 

The instrum ent contro ller executes diagnostic routines during power-up of the analyzer 
or when the [ preset ] key is pressed. Table 4-1 shows error message definitions and 
suspect assemblies for the error messages. Unless directed otherwise in the table, refer 
to Chapter 5, Assembly Descriptions, to troubleshoot the suspect assemblies. 

Table 4-1. Spectrum Analyzer Hardware Error Message Definitions 



Error Message 


Meaning 


Suspect Assemblies 


ADC-GND FAIL 


A failure occurred in the 
analog-to-digital converter. 


Processor A/D A16 ‘ 


ADC-TIME FAIL 


A fafiure occurred in the 
analog-to-digital converter. 


Processor A/D A16 4S 


ADC-2V FAIL 


A failure occurred in the 
analog-to-digital converter. 


Processor A/D A16 - 13 


CAL: FM SPAN SENS FAIL 


The analyzer coud not set 
up span sensitivity of the 
YIG FM coU. 


Analog Interface A7 
FM Coil Driver 


CAL: LINEAR DET FAIL 


The linear calibration 
routine failed. 


Attenuator calibration 
constant overwritten or 
missii^. See Calibration 
Data froblems. 
or 

Step Gain A12 or 
Log Gain A14. 

See RF/IF 
Troubleshooting. 


CAL: RES BW AMPL FAIL 


Relative insertion loss 
resolution bandwidth 
is incorrect 


See RF/IF 
Troubleshooting. 


CAL: SPAN SENS FAIL 
PAIL: 


The calibration YIG 
main coil sensitivity routine 
failed 

A specific hardware error 
was discovered during the 
analyzer’s power-up. The 
4-digit by 10-digit code 
indicates the error source 
(see Table 4-2) 


Analog Interface A7 
Main Coil DriAwr 

See Table 4-2. 
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Troubleshooting 

The following table and ex£unple explain how to interpret the failure codes suuiunciated 
on the CRT and the indications of the LEDs on the processor board A16. The failure 
codes on the CRT refer to errors found by the processor during the tum-on or preset 
self-test routines. Failure codes consist of two parts: a 4-digit segment and a 10-digit 
segment. For example: * . , 

(LA fLJr'fh fu^ A/fe 03S0 

12^00 



FAIL 



133 ft 

4-digit 

segment 



0000000000 
10-digit segment 



The 4-digit segment indicates the component/circuit that failed as shown in Table 4-2. 



Table 4-2. Failure Codes for 4-Digit Segment 



Mgits From Digit 
^cample Value 

Most significant digit: 



LEDs 
on A16(3) 



Circuit 

Tested 



I '15 
!• 14 



8 

4 ^ 

2 7 

:i s 



Least significant 

8 m 

® i % 

\ ik- 



'N^deo Ram 
I/O Bus Address 
Processor 

68230 

I/O Bus 
I/O Bus 

Ram Odd FF4000 
Ram Even FF4000 

RAM Odd FF8000 
RAM Even FF8000 
EEPROM Odd 
EEI^M Even 



ROM Odd B LSB , 
ROM Even B MSB 
ROM Odd A LSB 
ROM Even A MSB 



Reference 

Designator 



U9, U12, U15. U18 



Odd byte (to A?) ^ 
EvenJjyte (to A7). ^ 
Not used 
Not used' 



Notes 



U6 T 
JJ24- J 



Notes: 



See 10-digit segment for more information. 

These LEDs are on during normal operation. 

A16 has a row of test LEDs. These LEDs indicate the 
same error as the CRT Fail code. 



i. 

P 

C /"v 

A 
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Troubleshooting 



The 10-digit segment gives the I/O addr^, the data bus or the video board RAM. It is 
. divided as shown below: 



o o 


O 

8 


o o- 

4 2 


0 

1 / 




o 

8 


o o 

4 2 


0 

1 / 


I/O address 
TO OPTION BDS 




lOB DATA BUS 
TO A7 ANALOG 
INTERFACE 








VIDEO BD RAM 
U9, U12, U15, U18 





Therefore, FAIL; 1330 0000000000 would be interpreted as follows: 

1 (MSD) is LED12, for the 68230 IC 
3 is RAM at FF4000. niis is the normal code. 

3 is EEPROM diecksum failure, i 
0 (LSD) means the ROMs are okay (no failure). 

The 10-digit segment is all zeros, since there was no failure affecting the VO address or data 
bus or the video board RAM. 



FAIL: 1310 . . n 1320 . orl330 0000000000 is a fairly common error, usually 
indicating some bad dat a was p icked up by the EEPROM. Normal operation (calibrated) can 
be restored by pressing | savei g) , then rerunning the CAL FREQ and CAL AMPTD 
routines in firmware. Remember to press CAL CTORE after running these two calibration 
routines. 



1310 - . - a-'Txdl 13ZO - . - 
rtf lace -H-t (UtfrtSponduVj, 



in,di.c*vKo'<. cr( 

CElPeDm 
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Troubleshooting 



r 

Troubleshooting From ttie Front Panel 



IMMEDIATELY unplug the analyzer fivm ac power mains if 
the unit shows any of the following fault symptoms: 

a. Smoke and/or audible noise from inside the unit. 

b. No response of any kind when unit is plugged into ac 
power mains and tunmd on. 

c. The unites ac power frise blows, or a circuit breaker/frise 
on the ac mains blows. . 

These potentially serious fhnlts must be rectified before proceeding. 

Refer to Troubleshooting a Dead Analyzer. 

The following steps can be done only if your analyzer has none of the conditions indicated in 
the note above. Once a suspect assembly has been identified, refer to Chapter 5, Assembly 
Descriptions, unless directed otherwise. 

« 

1. Plug the analyzer into the ac power line and press the LINE switch to ON. If the 
analyzer is operating normally, the fan will operate, and the CRT display will show a 
grid and trace with notations and soft key labels. 

2. If the fan does not operate, check that all of the green LEDs on the IF Motherboard 
A15 are lit If none is lit, the power supply on A15 may be defective. If the LED 
for the + 15-Vdc supply is lit, the fan itself probably is defective. 

3. If the display does not light at all with the INTENSITY control fiilly clockwise, or the 
monitor’s display is distorted, check the + 12V supply to the Display Module A2 at 
A17J2 pin 4 on the Video Board A17. 

If the + 12V supply is low, verify that the analjraer is: 

1. a serial number above 500, or 

2. a serial number below 500 that has not had the new power supply 
installed in it, or 

3. a serial number below 500 that has had the new power supply installed 
as well as the accompanying change to the IF Motherboard (see IF 
Motherboard Assembly Descriptions, page 5-93). 
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K your instrument meets any of the above qualifications, check for a loading 
problem with the + 12V supply. If the + 12V supply is good, use an oscilloscope to 
check the following: 

1. 19.2-kHz signal (HSYNC) at A17J2 pin 5, 

2. 60-Hz signal (VSYNC) at A17J2 pin 2, and 

3. presence of a signal (VIDEO) at A17J2 pin 3 (GND is A17J2 pin 1). 

If these signals are wrong or missing, suspect the Video Board (A17). 

If these signals are good, connect the CAL OUTPUT to the RF INPUT of the 
analyzer. Connect the Y input of an oscilloscope to AUX VIDEO OUTPUT and the 
X input to SWEEP OUTPOT. If you obtain a display that looks like Figure 4-la 
without the annotation, the Display Module is defective. 

4. K an error message appears on the display, see the previous section, ‘^Understanding 
Error Messages”. 

5. If indications are normal, connect the CAL OUTPUT (299.9 MHz) signal on the 
firont panel to the RF INPUT connector. Press fPRESCTl . The CRT should look 
similar to Figure 4-1. 



TroubleshooUng 



! 

Figure 4-la. Normal Oscilloscope or CRT Display 
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flEF .0 dBm 
PEAK 

LOS 

10 
dB/ 



ATTEN 10 dB 



FC 

com 

























































































































VHV 


MHMi 






Lvf* 




(rVfci 


-jU 



























START 0 HZ 

RES BW 3 mz 



VBW 1 MHz 



STOP 1900 NHZ 
SWP 20 mmac 



6 . 



Figure 1 lb TM Data Duplry 

r^taU t0i4i\ 



If no signal trace is displayed or if the display is incorrect, check the CAL OUT- 
PUT signal by connecting a frequency counter to the front panel connector. If 
there is no 299.9-MHz signal, the local oscillator (LO) in Ae Third Converter 
A9, may be defective. 



7. If the selected center frequency or span is incorrect, refer to the Troubleshooting 
Hints for the Analog Interface assembly in Chapter 5. Check the 1st LO OUT- 
PUT on die front panel using a power meter, liie signal should be +14 dBm 
±2 dB. 
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Troubleshooting 



8. With the CAL OUTPUT signal connected to the RF INPUT on the front panel, select 
reference levels from 0 dBm to -50 dBm in 10 dB steps, for example: 

(AMPLITUD'EI (LOG dB/DIV] ^ § gg 

The displayed CAL signal trace amplitude should vary in 10 dB steps per the selected 
reference levels. 

9. If the readings from Step 8 are abnormal, put the Analog Interface A7 on an extender 
board. Check the signals IFG 1 through 6 at the Analog Interface coimector A7J1, pins 
24, 23, and 44. Compare the states wi& the reference level control states shown in 
Table 4-3. If the states are incorrect, suspect the Analog Interface. If the states are 
correct, suspect the Step Gain AmplMer A12. 



Tabh 4-3. R^erence Level Control States 



Reference l^el Settings 
with Input Attenuation 


Log Gain 


Step Gain 


20 


10 


10 


20 


20 


10 dB 


Total 
IF Gain 


Reference 

Level 


Mode 

Log/Lin 


6 


5 


4 


3 


2 


1 IFG 


13 


12 


u 


10 


9 


8 lOB 


0 


0 


Log&Xjn 


0 


0 


0 


0 


0 


0 


10 


-10 


Log&lin 


0 


0 


0 


0 


0 


1 


20 


-20 


Log&lin 


0 


0 


0 


0 


1 


0 


30 


-30 


Log&Lin 


0 


0 


0 


0 


1 


1 0 


40 


-40 


Log&Lin 


0 


0 


0 


1 


1 


0 


SO 


-50 


Log&Lin 


0 


0 


0 


1 


1 


1 


60 


-60 


T.in 


0 


0 


1 


1 


1 


1 


70 


-70 


TJm 


0 


1 


1 


1 


1 


1 


80 


•80 


Lia 


1 


0 


1 


1 


1 


1 


90 


-90 


Tin 


1 


1 


1 


1 


1 


1 


10. Press: 






L . — - 






‘/r 


A2 


■f-y f 



[PEAK SEARCH! [NE5CT RIGHT] 
1SK3WAL TRACK! 
iSPANj [iroi IHHz] 

[ATTEN] ® @g 






^ -7 / 



Select from 0 to -60 dBm in 10 dB steps using the reference level up-arrow key. The 
attenuator should be heard clicking and the signal peak should drop in 10 dB steps. 
This exercises the attenuator through all its steps. 
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11. If indications from Step 10 are abnormal, check these pins on connector A7J4 of 
the Analog Internee: 

• Pin 2 10 dB pad 

• Pin 3 20 dB pad 

• Pin 4 30 dB attenuator pad 

When selected, the line should have an inductive spike toward ground. If the signals 
are correct, the attenuator probably is defective; otherwise suspect the Analog 
Literface. 

12. Determine if the analyzer has ai^r of the I/O options installed: HP-IB (A18), HP-DL 
(A23), or RS-232 (A21). If you suspect a failure in the I/O circuits, follow these steps: 

a. Connect a suitable printer or plotter to the interface connector. 

b. Ready the printer^Iotter for operation. Set addresses, baud rate, etc. 

c. Press the fPRESm key. 

d. After the preset operation has completed, tune the analyzer to the 299.9 MHz CAL 
OUTPUT signal using a resolution bamlwidth of 1 MHz. 

e. Press the COPY iprnti or COPY iploti key, as applicable. 

The currently displayed trace should be the ou^ut to the printer/plotter. If this is not the 
case, suspect the I/O board as being defective. 

NOTE: Disconnect any controller on the HP-IB, HP-IL, or RS-232 bus before printing. 



I J 
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Locating RF/IF Problems 

This section provides information for assembly-level fault isolation. Once a suspect assembly 
has been identified, refer to the appropriate section of Chapter 5, Assembly Descriptions, 
unless directed otherwise. 

The information on the Troubleshooting Block Diagram, Figure 4-4 (located at the back of 
this chapter) forms the basis of fault isolation. A power meter and power sensor, or another 
spectrum analyzer (if available), is needed to measure the test points shown. Ankyzer 
setting for the measurements are the ipreseti conditions with CAL connected to the RF 
input 

The following troubleshooting hints should be considered: 

1. To determine whether the fault is in the RF section or IF section, mess ipreseti and 
check for a «-13 dBm, 321.3 MHz IF signal at ^J1 of the SecoiI^Ionverter, A9. K 
this signal is present the RF section is probably okay, "ThuncA. 

2. If the fault is in the IF Section, run the calibration amplitude and frequency tests to 
help determine whether the fault is in the Bandwidth Filter boards All and A13, the 
Step Gain board A12, or the Log Amplifier board A14. Press: 

[CALAMPTD] 

[CAL FREQ] 

If these tests generate error messages, the messages are explained in Understanding 
Error Messages or the Error Messages Appendix of the accompanying Installation 
Manual. Visually monitor these tests to determine where they fail. 

To check an individual BW setting, press: 
iTRScrsi [VIEW A] 

[HEiroi] [3 db POINTS] 

This will read out the bandwidth at the particular setting. 



I 
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3. K you suspect a tuning stability problem, check the output of the First LO A6 for 
excessive noise on the CRT: 

a. Tune the IX) feedthrough to Center, 

b. Use the MRK-SIGNAL track. 

c. Narrow the span to 10 kHz and the resolution bandwidth to 1 kHz. 

d. Use the slope detection now to check residual FM. 

Residual FM is not specified, but is generally ^ 1 kHz. See Figure 4-2 for the CRT display 
before going to zero span and at zero span. If excessive noise is present, suspect the -lOV 
voltage reference A7U29 and A7Q2, or a defective YIG osc^ator A6. Also refer to 
troubleshooting not^ untkr the TAB A3, A4, A5, A6, 
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Figure 4-2. Displays cf Residual FM 



A display like that shown in Figure 4-2b means that the YIG oscillator is probably 
good and the -lOV reference on the Analog Interface A7 probably is also good (i.e., 
<2.5 mV on -lOV reference). 
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Troubleshooting a Dead Analyzer 

This problem generally is limited to one of the following causes; 

• Voltage selector switch on rear panel set incorrectly for your ac mains. 

• Blown ac power fuse. 

• Front panel LINE switch bad. 

• An intenml short in the ac power wring or dc power supply output. 

• Shorted high-voltage dc supply inside the Display Module A2 

With ac power disconnected, perform the following checks to isolate the fault: 

1. Note tl^ setting of the voltage selector switch on the rear paneL The voltage setting 
must agree with your ac nutins voltage (see the accompanying Installation Manual). 

2. Check the ac power fuse using an ohmmeter. If the fuse is blown, use the ohmmeter to 
check the continuity of the ac wiring at the rear panel ac power connector. 

If you find a short in the ac wiring, remove the cover and repair before procee ding . Visually 
insect the anaiper for bum marks, melted insulation, and other indications of shorted 
wiring, and rq>air as required. 

If the continuity check is ok^, suspect a fuse failure due to fatigue. Replace the fuse and 
reapply power. If the fuse blows again, suspect a shorted dc power supply output. 



WARNING 



If the fuse must be replaced, always ensure that the proper 
fuse type and rating is used. Failure to do so can cause 
substantial damage to the unit, and serious fire danger. 




Tronbleshootlng 



3. Remove the cover and check the front panel LINE switch using an ohmmeter. When 
set to the one position, the switch connects the following test points on the IF 
Motherboard AIS connector J3: 



A15J3 PINS 



3 

1 




5 

7 

9 



4. Check the dc power supply outputs for continuity using an ohmmeter at the test points 
given in Table 4-4. Visu^y check for bum mark^ melted insulation, and other 
indications-of problems, and repair as necessary. (The power supply outputs cmi also 
be checked with ac power connected by checking to see if the test LEDs on the 
motherboard are Ht.) 

If no shorts exist at the dc supply test points, suspect a fault on the IF Motherboard A15. 



Table 4-4. DC Power Supply Continuity Test Points on IF Motherboard A1 5 



Test Point 


Pin on J4 


line Description 


TPlandATP2 


2 and 3 
4and5 


D^al Ground 
+ 5Vdc 


TP3 


6 


+ 12Vdc 


TP4 


7 


Analog Ground 


TPS 


9 


+ 15Vdc 


TP6 


10 


-ISVdc 
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Calibration Data Problems 

Gertain analyzer problems are caused if the analyzer user inadvertently deletes the 
calibration constants. They include correction factors for frequensgt resp^jsejflatness and the 
attenuator 20 dB pad. These constants are stored in EEFROM and are not chmiged in 
normal operation. Check the Symptoms section below to see if this could be the problem 
with your analyzer. 

-For anatyzers with serial numbers below 2618A00588, a user inadvertently can delete or alter 
th^ constants by pressing ei ^r so ftkey [SET 20 dB ERR] or [ENTER FLT ERR], For 
analyzers vdth seiM nmnbem ^c^ ^t00588 antkabove, these keys have a lockout combination 
that must be entered before the caHbj:^jon constants are altered. All customer analyzers 
with firmware dated earlier thaffjS^So^hould have the firmware replaced by ordering 
Firmware Update kit HP Part Number 08590*60074. This kit, a set of four ROMs, should be 
ordered from CPC as *Warran1y Always." The firmware date can be viewed on the CRT 
when first powering up the analyzer or by turning the analyzer OFF and then ON. The 
' analyzer will not require recalibration after replacing the set of four ROMs. 

Symptoms 



NOTE 

Make sure that your instrument has fiie appropriate firmware 
revision. Negiecting to do so may result in instrument failure. 

See Rrmware History, Table 4-5, page 4-24. 

The failure symptoms described below are caused by loss of or overwriting of the EEPROM 
correction constants. 

• The di^lay has only a flat line at the top of the display rather than a normal trace 
when signals are present. 



• Spurious signals or random noise spikes appear (they may be only a few dB up to 30 
dB in amplitude), occurring singly or in multiples. 



• The error message LIN DET FAIL may appear on the active region of the CRT. 

• Other numerical messages may appear, such as: 



SRQ 110 

1330 0000000000 
5300 0000000000 




Troubleshooting 



If you have one of these symptoms, a quick test to verify that the calibration constants have 

been altered is to turn off the correction feature: 

1. Connect CAL OUTPUT to RF INPUT. 

2. Press (CTC1 [CORRECT/on OFF]. 

3. The mnemonic CORK should disappear at the lower left side of the CRT, and you 
should see a normal trace with the CAL signal harmonics present If you don’t see a — 
normal trace, the problem probably is gain-related. Check the first, second and third 
LO power levels. Substitute an external signal which has a power level verified on a 
power meter, then confirm that the analyzer gives the correct level. If the level on the 
analyzer is wrong and all three LOs are at the correct power levels, the first mixer 
diod^ probably have been degraded. Replace die first mixer diodes, ^eck the CAL 
DATA display to see if the DAC settings are in the correct ranges (RL-VENR column . 
from near 230-240 at the top to near 3-20 at the low end). 



4-18 




Troub les hootin g 



Checking the Calibration Data 

Currently stored calibration data for the analyzer can be displayed using the CAL data 
display function. To access the data, press the following k^: 

ICRP [MORE] 

[DISPLAY CAL DATA] 

Figure 4-3 shovra a sample CAL data display with CAL output connected to RF Input. 
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Rev. 25NOV88 



'I^cal di^lay a&er 
ntnniog [CAL FREQ], 
(CAL AMFID], aiid 
[CAL YTO DELAY] 
and then picssiitg 
[DISPLAY CAL DATA] 



MISC-FREQ 


RL-VENR 


ERR 


BWAMP 


LC-XTAL 


SGAIN 


RFATN 


299900000 


213 


0.03 


0 


0 255 


-0.18 


-0.17 


177380TO4 


205 


-0.03 


0 


0 2S& 


0 


0 


75069464 


198 


-0.01 


0 


0 2SS 


0.17 


0.02 


37^176 


191 


0.10 


0 


0 255 


0.37 


0.02 


0.021705884 


181 


0.07 


0 


0 2K 


0.23 


-0.17 


0.0021 7CS88 


172 


0.02 


0 


0 2K 


0.48 


-0.20 


0.000217058 


165 


-0.04 


-0.05 


0 219 


0.36 


-0.25 


0.000021441 


156 


-0.02 


-0.04 


0 159 


0.18 


0 


0.000002144 


145 


-0.05 


-0.01 


0 98 


-0.01 




0.126070648 


134 


0.02 


-0.01 


0 12 


-0.11 




0.125000000 


123 


ao2 


•ase 


1 255 


1.838848114 


0.125000000 


108 


0.02 


-030 


95 255 


1.863321781 


*4 


96 


•ons 


-023 


162 255 


1.939518451 


250 


re 


-0.04 


-022 


217 255 


1.591063737 


550 


SO 


-0.05 


0 


res 255 


1.698969125 


1 


l_Lj 




1 0 I 




1 1.9999999046 j 



f 



FREQ 



rsmcSST 



1^ 



FnEQtSNCY 




RL-^ 

VENR ERR 








dB 

0 






1 






2 






3 






4 






5 






6 






7 






a 






9 






10 






11 






12 






13 






14 
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DELAY 
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LC-XTAL 
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0 
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0 


255 


0 
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0 
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0 


98 
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1 
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20dBEftor 

EEPROM 
























0 




No Data 
No Data 

















dB 

AUenuallon 



: 10 



[20 



[ 30 



I 40 



; 50 



'• 60 



LCXTAL 
BW SHAPE 

(See NOTE on naxi page) 



Figure 4-3. E)q>lanation of CaUbration Data Display 
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Troubteshooting 



Checking the CallbraHon Data 

Ctoen% stored calibration data for the analyzer can be di^lf^ed using the CAL data 
display i^ction. To access the data, press the following ke^; 

[CACl [MORE] 

[DISPLAY CAL DATA] 

Figure 4-3 shows a sample CAL data display with CAL output connected to RF Input. 




Troubleshootii^ 



i ^ 

|vM 



S '. A '' 



Typical display after 
running iCAL FREQl. 
[CAL AMPTDl. and 
[CAL YTO DELAY] 
and then pressing 
[DISPLAY CAL DATA] 



i 



MISC-FREQ 

299900000 

177380704 

75069464 

3769176 

0.021705884 

0.002170388 

0.000217058 

0.000021441 

0.000002144 

0.126070648 

0.125000000 

0.125000000 

-4 

250 

550 

71 

U I 



r 



MISC-FREQ 



RL- 

VENR 



r~F 



ERR 



RL-VENR ERR BW-AMP 
213 0.03 0 

205 - 0.03 0 

- 0.01 0 

0.10 0 

0.07 0 

0.02 0 

- 0.04 - 0.05 

- 0.02 - 0.04 

- 0.05 - 0.01 

0.02 - 0.01 

0.02 - 0.56 

0.02 - 0.30 

- 0.05 - 0.23 

- 0.04 - 0.22 

- 0.05 0 

- 0.05 0 

L-pJ 

BW-t^MP LC-RTAL 



LC-XTAL/SGAIN 



191 

181 

172 

165 

156 

145 

134 

123 

108 

96 

75 

50 

3 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

95 

162 

217 

255 

255 , 



\A -ow 



RFATN 

- 0.17 

0 

0.02 

0.02 

- 0.17 

- 0.20 

- 0.25 

0 



0.17 
0.37 
0.23 
0.48 
0.36 
0.18 
- 0.01 
- 0.11 

1.838848114 
1.863321781 
1.939518451 
1.591063737 
1.698969125 
1.999999046 
L 



T 



j 



DISPLAY 
CAL DATA 

CAL YTO 
DELAY 

CONF 

TEST 

VERT 

POSITION 

HORIZ 

POSITION 



CAL 

FLATNESS 



SGAIN RFATN 





h 




XLVsnier- 
DAC telectioo 



(See NOTE on next page) 



Figure 4-3. Explanation cf Calibration Data Display 
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The processor uses the “boxed” values as calibration correction factors. The “dotted” 
values are calibration constants (i.e., they are die same value in every analyzer). 

NOTE for LC-XTAL DAC’s: 

LC COLUMN: 

BW’s 1 Hz to 30 kHz - 0 

BW*s 100 kHz to 3 MHz - some setting between 0 and 255 

(100 kHz ' 0, 300 kHz - 100, 1 MHz - 160, 3 MHz - 220) 

BW’s 10 and 30 MHz - 255 

XIAL COLUMN: 

BW’s 1 Hz to 300 Hz - 255 

BW’s 1 kHz - 220, 3 kHz - 160, 10 kHz - 100, 300 kHz - 10 
BW’s 100 kHz to 50 MHz - 255 
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Q,m0m\h^b ukuJ -h^-Tjv 

The accuracy of the HP 8590A is achieved and maintained through mechanical adjustments 
and correction constants. The two types of correction constants stored in EEPROM are 
flatness correction and 20 dB attenuator step error. The 20 dB step error data is used in the 
HP 8590A internal calibration routines. 

If the A3 Attenuator Assembly, or A4 First Mixer Assembly is replaced, new correction 
constants must be generated. Presently, the HP 8590A must be returned to a Hewlett- 
Packard Repair Center to have new data generated. 

If the correction constants are destroyed or the A16 Processor Board Assembly is replaced, 
factory-generated data can be re-entered using the procedure given below. This procedure 
involves two main tasks: setting the attenuator error, and entering flatness correction data. 
Contact the nearest Hewlett-Packard Repair Center to obtain the factory-generated 
correction constants. 



To set the 20 dB attenuator error: 



1 . 

2 . 

3. 



TumontheHP8590A 



Press the following keys: 

[FREQUENCY! 0 [ 5 j @ @ g) [Hil 

[MORE] [CAL FLATNESS] [SET 20 dB ERROR] 

The analyzer will pronipt you: "ENTER 2 0 dB ATTEN ERROR . " Enter the error and 
te rmin ate the entry with the appropriate key. 

The processor will preset the analyzer. 



4. Press [CACl [CAL FETCH] or cycle the power off then on. 






NOTE 



To (K}nflrm that the correct data was entered, press: 
[MORE] DISPLAY CAL DATA]. The 20 dB step error is 
located in the right column IRF ATWi , (fourth number from the 
top). See Rgure 4-3 of the HP 8590A Support Manual. 

To enter the flatness calibration (hita: 



1 . 



^2. 

to ‘ 

u 



Turn on the HP 8590A. 

Press iFREQueweyi 0 @ ® ® e (hd 



Press I^, [MORE], and [CAL FLATNESS] 

Enter the start, stop, and CF step size. Pr^ss: 
• fFftfi0UBNa\<? .[g! (MHzl 
a (7) ® ® 
g g iMhzi 






) 
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/ 



Enter flie ffl^ess calibration data in sequence from 0 MHz to 1750 MHz. The entry of 
each sot of data must be terminated by pressing before more data is entered. 

NOTE 



Yoa may observe which center frequency you are entering 
by looking in the lower left comer of the CRT. 




rnnfinHa until all data have been entered. After the last entry is terminated, the 
processor wiU preset the analyzer. 




Press {CRCj [CAL FETCH] or cycle the power off, then on. The HP 8590A is ready for 
operation. 



IVOT^Shooting 

To detennine which firmware date code you hawe, cycle power OFF then ON and look in the 
active function block on the anatyzer*s screen for firmware revision information. 

TcUfle 4-5, Hrmware Hi^ry 



Revision 



Revision ROM 
Date Part Number 
(ddmmyy) U6,U7,U23,U24] 



Serial Break 



Mi^or Changes 



Original 



08590-80003 

08590-80004 

08590-80005 

08590-80006 



Revision B 



11.12.86 



Revision C 



Revision D 



Revision E 



Revision X 



9.1.87 



31.7.87 



29,7.88 



14.10,8? 



2618A00001 

throi;^ 

2618A00587 






CAUTION 



08590-80020 

08590-80021 

08590-80022 

08950-80023 

\ 

08590-80028 

08590-80029 

08590-80030 

08590-80031 

08590-80042 

08590-80043 

08590-80044 

08590-80045 

08590-^0113 

08590-80114 

08590-80115 

0S990-80116 

T 

! A 

158590-80128 

08590-80129 

OR590-80130 



prior SN 
2618A00587 
first SN 
2618A00588 

prior SN 
2618A00796 
first SN 
2618A00797 

prior SN 
2742A02206 
first SN 
2749A02207 

prior SN 

first SN 
38 1 6A 0a 718 « 

, /' 

S/N not known 
at this time 



nipdMeaH 

instnunentt that have 
the original firmware. 
Failtae U) do so may 
retutt in loss of 
esHbiated 
flabiess data^ 

*Sets up lock on 
flatness data entry 
(first must enter 
-2001Hz). 






Allows calibration 
with LO feedthrough 
amplitude less than 
calibration output 
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5. Enter the flatness calibration data in sequence from 0 MHz to 1750 MHz. The entry of 
each set of data must be terminated by pressing flHHg before more data is entered. 

NOTE 

You may obswe which center frequency you are entering 
by looking in the iower ieft corner of the CRT. 

6. Continue until all data have been entered. After the last entry is terminated, the 
processor will preset the analyzer. 

7. Press ICALI [CAL FETCH] or cycle the power off, then on. The HP 8590A is ready for 
operation. 
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To determine which firmware date code you have, cycle power OFF then ON and look in the 
active function block on the analyzer’s screen for firmware revision information. 



Tcd)le 4-5. Firmware History 



Revision 


Revision 

Date 

(ddmmyy) 


ROM 

Part Number 
Ufi, U7, U23, U24 


Serial Break 


M^or Changes 


Original 




08590-80003 


2618A00001 


1 


CAUTION 






08590-80004 


through 




Update all 








08590-80005 


2618A00587 


instruments that have 






08590-80006 




the origiiml firmware. 










Failure to do so may 










result In loss of 












calibrated 














flatness data. 




Revision B 


11.12.86 


08590-80020 


prior SN 


*Sets up lock on 






08590-80021 


2618A00587 


flatness data entry 






08590-80022 


first SN 


(first must enter 






08950-80023 


2618A00588 




-2001 Hz). 




Revision C 


9.1.87 


08590-80028 


prior SN 












08590-80029 


2618A00796 












08590-80030 


first SN 












08590-80031 


2618A00797 








Revision D 


31.7.87 


08590-80042 


prior SN 












08590-80043 


2742A02206 












08590-80044 


first SN 












08590-80045 


2749A02207 








Revision E 


1.3.88 


08590-80068 


prior SN 












08590-80069 


2753A02717 












08590-80070 


first SN 












08590-80071 


2816A02718 















UJiLt- ifM€ , 

<r 





CHAPTER 5 



ASSEMBLY DESCRIPTIONS 



Introduction 

This chapter contains detailed descriptions of each major assembly in the analyzer. 

It is intended to assist you in troubleshooting the suspect assembly that you located 
using the techniques presented in Chapter 4. 

The first section presents an overview of the analyzer operation with an accompany- 
ing simplified block diagram. This section also includes a table with recommended 
troubleshooting times for each assembly. You can use these recommendations to de- 
cide whether to fix an assembly or buy a replacement. 

Each major assembly or group of related assemblies is marked with a tab. The or- 
der of subject matter within each section is: 

• Overview of the assembly 

• Detailed description 
Troubleshooting hints 
Assembly block diagram 

• Component location diagram 

• Schematic diagram 
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Assembly Descriptions 

Overview 



A simplified block diagram of the analyzer is shown in Figure 5-1. Each block cor- 
responds to a physical assembly indicated by an “A” number (e.g. A4, First Con- 
verter Assembly). The second part of this chapter is organized by physical assem- 
blies. 

The analyzer is a microprocessor-controlled swept receiver covering a frequency 
range of 10 kHz to 1.5 GHz. It uses a CRT monitor to display signal characteristics. 
An optional VO port can be used for external control, and data collection. 



Processor A/D 

The microprocessor controls internal operation of die analyzer. It receives requests 
from either the front panel keyboard or an external computer when an I/O port is 
used. The functions performed by the microprocessor are determined by internal 
firmware instructions stored in ROM. When an I/O port is used, an external com- 
puter can poll analyzer status, download measurement instructions, and collect 
measurement data from the microprocessor. 

I/O Port 

Three different types of I/O port are available: two serial ports and one parallel 
port. The HP-IB parallel port. Option 021, is a standard IEEE-488 bus suitable for 
connection to any HP-IB or GPIB-compatible calculator or computer. This type of 
port is used for high-performance test systems. The HP-IL port. Option 022, is a 
lower-cost serial port used as an alternative to HP-IB. It is based on a loop or ring 
architecture. The HP-IL port is used with low-cost Hewlett-Packard calculators or 
with computers having an HP-IL interface. Option 023 is a standard RS-232C serial 
port. This can be used with any compatible computer system. 

Analog Interface 

The analog interface generates analog control signals for the analyzer's RF eind IF 
sections. The signals are developed from digital data passed by the microprocessor. 



RF Section 

The analyzer front-end, or RF section, receives input signals via a 50-ohm input, or 
via a 75-ohm input for Option 001. Input power must be less than +30 dBm (or +77 
dBmV for Option 001) to protect the input mixer and attenuator. The RF signals are 
passed through a 0- to 60-dB step attenuator that provides input attentuation in 
10-dB steps, as selected. 
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Assembly Descriptions 

The analyzer uses triple conversion to convert incoming RF signals to a 21.4-MHz 
IF frequency. Two of these stages are in the RF section. The third stage is in the IF 
section, described later. 

The first stage converts incoming signals to an IF midpoint of 2.05 GHz by mixing 
a 2.05- to 3.55 -GHz tuning signal from the first local oscillator (LO). The fre- 
quency of the YIG oscillator is selected by the controller via the digital-to-analog 
interface. The resulting 2.05-Ghz first IF signal is then downconverted by the sec- 
ond converter stage to an IF midpoint of 321.3 MHz, using a fixed 1728.7-MHz 
oscillator. 

IF Section 

The 321.3-MHz IF signals from the second stage are downconverted by tiie third 
stage to the final IF frequency of 21.4 MHz, using the 299.9-MHz third local oscil- 
lator signal. 

The desired IF passband, or resolution bandwidth, is established by four Gaussian- 
shaped bandpass filters. Eight possible IF bandwidths in the range of 1 kHz to 
3MHz can be selected. The bandpass filters can be coupled to the frequency span of 
the first LO for an optimum ratio of span-to-resolution bandwidth. The step-gain 
amplifier provides a maximum of 50 dB of amplification for the IF signals in linear 
steps. The log amplifier provides 70 dB of logaridimic amplification in log mode. In 
the linear mode it provides an additional 40 dB of gain selectable in 10-dB steps. 

Video Control 

The video signal is converted to digital format to derive measurement data, which is 
passed to the microprocessor. The resulting video signal is then passed to the Video 
Assembly for conversion to the CRT raster display. 
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Recommended Assembly Troubleshooting Times 

Table 5-1 lists some guidelines on cost-effective troubleshooting times for the various 
component-repairable analyzer assemblies. K the indicated time to isolate to a faulty 
component or components is exceeded, it may be more cost effective to order a replacement 
assembly rather than continue component-level fault isolation. However, since part costs can 
vary widely depending on your geographic location, you may want to adjust the indicated 
times for your own conditions. 



Table 5-i. Cost-Effective Component-level Troubleshooting Times 



Assembly 


Designator 


Repair Time 


Analog Interface 


A7 


2 to 3 hours 


Third Converter 


A9 


Ihour 


Second IF 


AlO 


1 hour 


Bandwidth Filter 


All, A13 


2 to 3 hours 


Step Gain 


A12 


1 hour 


Lc^ Amplifier 


A14 


1 hour 


IF Mothaboard 


A15 


1 hour 


Processor Assembly 


A16 


2 to 3 hours 


Video 


A17 


1 hour 


HP-IB I/O Board 


A18 


3 hour 


RS-232CyO Board 


A21 


J hour 


HP-IL I/O Board 


A23 


,5 hour 
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Analyzer Internal Assemblies 



Table 5-2 lists the internal assemblies of the analyzer, their reference designators (Ref Des), 
and their major functions. Use the reference designations to locate information in this 
manual. See Chapter 3 for part numbers used for ordering replacement parts or assemblies. 



Table 5-2. Spectrum Analyzer Internal Assemblies 



Ref Des 


Assembly Name 


Major Function(s) 


A1 


Keyboard 


Manual command input 


A2 


Display Module 


CRT display of RF input 
signals 


A3 


Attenuator 


RF input scaling from 
0 to 60 dB in 10-dB steps 


A4 


First Converter 


First IF downconversion 


A5 


Second Converter 


Second IF downconversion 


A6 


First Local Oscillator 
(YIG) 


Tuning 


A7 


Analog Interface 


Digital-to-analog conversion 
of data from Processor A/D 
A16 


AS 


Power Supply Module 


Instrument power supply 


A9 


Third Converter 


Third IF downconversion 


AlO 


Second IF 


Second IF bandpass 
amplifier and filter 


All 


First Bandwidth Filter 


First selecuble bandpass 
filter assembly 


A12 


Step Gain 


Linear step gain IF 
amplifier 


A13 


Second Bandwidth Filter 


Second selectable bandpass 
filter assembly 


A14 


Log Amplifier 


Log and linear gain IF 
amplifiers 


A15 


IF Motherboard 


Motherboard and power 
stqjply filters for IF section 


A16 


Processor A/D 


Microprocessor-based 
controller and A/D con- 
version of video signal 
to digital display data 


A17 


Video 


Conversion of digitized 
IF spectra to raster 
video signal 


A18 


HP-IB I/O 


HP-IB (IEEE-488) I/O 
port, Of^on 021 


A19 


HP-IB Connector 


Connector assembly for 
HP-IB Option 021 


A20 


Line Module 


RFI filter for ac power 
input 

continued 
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Table 5-2. Spectrum Analyzer Internal Assemblies (continued) 



Ref Des 


Assembly Name 


M^or Function (s) 


A21 


RS-232C I/O 


Standard serial I/O port. 
Option 023 


A22 


RS-232C Connector 


Connector assembly for 
Option 023 


A23 


HP-IL I/O 


HP-IL I/O port, 
Option 022 


A24 


HP-IL Connector 


Connector assembly for 
HP-IL Option 022 


B1 


Fan 


Cooling fan for unit 


SI 


Line Switch 


On/Off switch for ac 
power 
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Attenuator Assembly A3 

The Attenuator Assembly attenuates the RF input signal in 10-dB steps from 0 to 
60 dB. Repeatable attenuation and gain in the signal path preserve amplitude cali- 
bration and direct reading of signal amplitudes on the CRT. Operator adjustment of 
the attenuator establishes the optimum signal level applied to First Converter As- 
sembly A4. 

First Converter Assembly A4 

Within the First Converter Assembly (Figure 5-2 and 5-4) the incoming signal 
mixes with the local oscillator signal from the Hrst Local Oscillator Assembly gen- 
erating the 2.05-GHz first IF signal. An input low-pass filter passes RF signals be- 
low 1.55 GHz to the mixer. A 2.05- to 3.55-GHz tuning sign^ from the First Local 
Oscillator Assembly is routed to the mixer through a power splitter. The power split- 
ter generates a nominal local oscillator output of +12 dBm. The 2.05-GIfe IF from 
the mixer is attenuated by a 6-dB pad and passed through a 5.00-GHz low-pass 
filter to restrict out-of-band signals. The resulting 2.05-GHz first IF signal is then 
passed to the Second Converter Assembly^+Krov^^j*^ "rtjL tPP ^ 

Detailed Description 

The RF signal input passes ihrough a 1.55-GHz low-pass filter to the Mixer Diode 
Assembly Ul. Seen from the mixer, the output impedance of this low-pass filter is 
effectively a short circuit at 2.05 GHz, reflecting any IF power back to the mixer. 

The first LO (local oscillator) input from the YIG Oscillator Assembly A6 passes 
through a 3-(ffi power splitter consisting of two resistors, R1 and R2, and etched 
transmission lines. One of the power splitter ou^uts provides the front panel signal 
1ST LO OUTPUT; the other output provides drive voltage to the mixer diode 
through a balun or short piece of semirigid coaxial fransmission line. The local os- 
cillator signal is coupled to one mixer diode through the balun shield and to the 
other mixer diode tiirough the balim center conductor. This splits the local oscillator 
signal voltage evenly between the two mixer diodes. 

The 2.05-GHz output signal from the mixer is split-line coupled to a 6-dB tt resis- 
tive matching pad composed of R3, R4, and R5. A small block of polyiron is placed 
over the split-output line. The polyiron helps balance the mixer and absorbs har- 
monics of the mixing signals. A 5.00-GHz low-pass filter etched on the printed cir- 
cuit board of the First Converter Assembly provides additional filtering to the 
2.05-GHz IF signal. The signal is then coupled to the Second Converter Assembly 
through a oomirigid buajkiul cabtcC ' 
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Assembly Descriptions 

Troubleshooting Hints 

First check the supply voltages. If the supply voltages are OK, use the analyzer 
setup and power levels shown on the schematic in Figure 5-6. 

The most common first converter problem is damage to the mixer diode. The usual 
symptom is a 10- to 14-dB loss of sensitivity. For example, a signal will measure 
-34 dBm when its amplitude is known to be -20 dBm. 



If there is residual FM, suspect the first local oscillator. Residual FM can be in- 
duced in the local oscillator by noise on the -lOV reference to the oscillator or a 
noisy main coil driver or filter. If you suspect a spurious response problem, check 
for loose or faulty RF connections. 



My 110 -n+r ief= path kiia a 



A (iUuZu^ ^ 




) 



Figure 5-2. First Converter Block Diagram 
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Second Converter Assembly A5 

Within the Second Converter Assembly, the first IF signal mixes with a fixed 
1.7287-GHz second local oscillator signal, generating the 321.3-MHz second IF sig- 
nal. Several functional elements are included in the Second Converter Assembly (see 
Figures 5-3 and 5-5). The 2.05-GHz bandpass filter uses the resonant characteris- 
tics of three precisely machined cavities in the aluminum-block housing to filter the 
first IF signal. A fourth cavity in the housing is used as a resonant circuit for the 
1.7287-GHz second local oscillator signal. The second local oscillator is biased 
using reference voltages from the Analog Interface Assembly. The resulting 
321.3-MHz IF signal from die mixer is routed to the Second IF Assembly through a 
matching filter. 

Detailed Description 

The IF signal from the First Converter Assembly is coupled into the Second Con- 
verter bandpass filter through coupling loop L3. The bandpass filter consists of three 
circular, slug-tuned cavity resonators operating as less than a quarter wavelength 
inductive transmission lines. The cavities provide high “Q” for good selectivity at 
2.05 GHz. Coupling loops L4 and L5 provide coupling between the cavities. The 
2.05-GHz sign^ is loop coupled to the cathode end of the second mixer diode CRl. 
The second local oscillator signal is loop coupled to the anode end of CRl. 

The second local oscillator is a Colpitts-type circuit operating at 1.7287 GHz. The 
capacitive “fingers” etched on the printed circuit board of the Second Connector As- 
sembly and the internal transistor capaciteinces of A5A1Q1 provide the positive feed- 
back necessary to sustain oscillation. The oscillator tank circuit is a slug-tuned cav- 
ity. The signal from the second local oscillator is coupled into cavity 2^ by a 5-40 
machine screw extending down into the cavity. The second local oscillator output 
signal is also available at test jack A5J3. 

The 1.7287-MHz local oscillator provides the drive for mixer diode CRl. The fre- 
quency difference between the 2.05-GHz first IF signal and the 1.7287-GHz second 
local oscillator signal is 321.3 MHz. This 321.3-MHz signal is coupled through the 
matching filter to the Second IF Assembly. The matching filter is a passive network 
designed to match the relatively high (-200 ohms) impedance of the second mixer to 
the low (-50 ohms) input impedance of the second IF. The match may be optimized 
by adjusting A5L2, 2nd MDCER MATCH adjustment. 



Troubleshooting Hints 

Check the second local oscillator output at the test jack A5J3 for 1728.7 MHz ± 0.5 
MHz. If the second local oscillator signal is missing, check the supply voltages at 
the edge of Second Converter. . 




Assembly Descriptions 




Figure 5-3. Second Converter Block Diagram 
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First Local Oscillator A6 

Hie First Local Oscillator Assembly is a YIG-tuned oscillator (YTO). YIG (yttrium- 
iron-gamet), a ferro-magnetic material, is polished into a small sphere and pre- 
cisely oriented in a magnetic field. Changes in this magnetic field alter the fre- 
quency of the signal generated by the YTO. Voltage control of the magnetic field 
surrounding the VIG sphere allows the analyzer to be swept or tuned within the 
frequency range of 2.05 to 3.55 GHz used in the First LO. A sweep control voltage 
generated by the Analog Interface Assembly tunes the YTO in sync with the hori- 
zontal deflection of the CRT beam of the display module. A tuning voltage offsets 
the sweep to set up the YTO center frequency. 

Troubleshooting Hints 

First check the suj^ly voltage. If the supply voltages are OK, use the analyzer setup 
and power levels shown cai the schematic figure 5-6) to isolate the problem. 

If you observe excessive residual FM, the YIG Oscillator is the most likely suspect. 
Before replacing the YIG, however, check the -lOV reference from the Analog Inter- 
face Assembly. Observed noise level greater than 2.5 mV could be the cause of the 
residual FM. Also check the main coil driver, main coil filter, and FM coil driver in 
Analog Interface Assembly. If you suspect a spurious response problem, check for 
loose or faulty RF connections. 
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Analog Interface A7 

The Analog Interface Assembly performs digital-to-analog conversion on data received from 
the Processor A/D Assembly. The resulting analog signals control the assemblies in the RF 
and IF sections. See Figure 5-8 at the end of this section for a block diagram of the Analog 
Interface Assembly. 

Data is received via the I/O bus (lOBO through IOB15) from the Processor A/D Assembly. 
Incoming data latched into the ^propriate device in the analog interface from lOB 
address Hnes from the processor. lAie data is then routed to the associated digital-to-analog 
converter (DAC) in the analog-interface assembly, where it is converted to an analog 
current. The analog current is used to control one or more functional elements in the RF or 
IF section assemblies. 

Detailed Description 

The Analog Interface Assembly develops control and tuning currents from digital data 
passed via I/O bus lines IOBO-IOB15 from the Processor A^ Assembly. This assembly 
contains these main functional elements (refer to Figures 5-9 and 5-10): 

• Main coil driver, including coarse tune DAC, fine tune DAC, sweep time DAC, and binary 
span DAC 

• FM coil driver, including extra fine tune DAC, sweep time DAC, binary span DAC 

• Sweep rartq) generator 

• Step gain control 

• Log amplifier control 

• Bandwidth control 

• Third converter REF_CAL 

• Attenuator driver 

Main Coil Driver 

The main coil driver (Figure 5-7) generates the control current for the main t unin g coil of 
the YTO. The main coil driver consists of amplifier U28, Ql, Q7 and associated FET 
switches U35A-D, U37A-D and the passive biasing components. 

Tuning data loaded into the coarse and fine tune DACs are converted to an analog voltage 
when the processor places the data on lOBO-IOBll and asserts the write strobe (WC for 
coarse data; WF for fine data) to the bus receivers. U21 and U25 output drives current and 
drives the input of the main coil driver. The reference voltage for the DACs is -i- 10 volts at 
pin 17 

YTO main coil tuning is accomplished by the main span voltage ramp generated by the 
binary span DAC. The main span current from U23 is appUed to the input of the main coil 
driver, dong with the -10 VF reference and the output of the coarse and fine tune DACs. 
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The main coil driver, U28, Q7, and Ql, has FET switches U35 and U37 that select passive 
components in the main coil driver to control the coil driver bandwidth. The switch states are 
determined the state of the LFLT and HCHG lines (IOB14 and IOB15 from the 
processor). Figure 5-7 shows the circuit configuration and the selectable main coil driver 
bandwidths and components used in different spans. 

Sweep Generator 

The Sweep Generator generates a sweep ramp signal that is eventually used to sweep-tune 
the First Local Oscillator. The sweep si^al is applied to the binary span DAC, where it is 
scaled to drive the main coil and FM coil drivers. The sweep generator consists of the 
foUowii^ active components: 

• Bus receivers U6 and U7 

• Sweep time DAC U14 

• Reference amplifrerU19 

• Sweep ramp generator U20, U36A, U36D 

• Sweep output driver U24 



Tuning data is loaded into the I/O bus lines DAC and converted to an analog voltage when 
the processor places the data on lOBO-IOBll and asserts the write strobe WST to the bus 
receivers. Output drive and a reference level for the DAC output is provided by U19, 

The sweep ramp generator develops the sweep signal from the output of U19. I^ET switch 
U36A opens at the start of the sweep cycle to allow C14 to charge. When C14 is fully charged 
at the end of the sweep cycle, LRST is asserted by the processor via IOB13, and U36A 
closes. When sweep times longer than one second are selected, the processor asserts HFLS 
via IOB12 to close FET switch U36D and switch in C13. The sweep ramp output is applied to 
the reference input of binary span DAC. The output of U20 is also routed to sweep output 
driver U24 to provide the SWEEP OUT signal at J5 on the analyzer rear panel. 
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Step Gain, Log Gain, and Bandwidth Filter Control 

This circuitry generates control voltages and select lines for the step gain amplifier A12, log 
amplifier A13, and bandwidth filters All and A13. It consists of the following active 
components: 

• Bus receivers UlOl, U103, and U107 

• BW6 DAC U102 and BW7 DAC U104 

• Transistor packages U109, UllO, Ulll, and U112 

Bandwidth data is loaded into the BW6 and BW7 DACs and converted to analog currents 
when the processor places the data on 1OB0-IOB15 and asserts the write strobe L6W to bus 
receivers UlOl and U103. The output of DAC U104 is sent to bandwidth filters All and 
A13. The output of U102 is summed with BW6 drive current output by U109B and then 
routed to the bandwidth filters All and A13. 

BW6 and BW5 select data are passed to the line driver circuits when the processor places the 
data on IOB8-IOB15 and asserts the write strobe LGAIN to U 107 bus receiver. The 
transistor packages U109, UllO, Ulll, and U112 generate the required drive for the control 
lines (-8VT, Log-Lin, IFG1-IFG6, BW5, and BW6) to the step gain, log gain, and bandwidth 
filter circuits. 

Note that Attenuator A3 is controlled by the RFIO, RF20, and RF30 lines, which are 
received from the processor on IOB12 through IOB14. The lines are bui^ered by inverters 
UllOE through UllOG and output directly to the attenuator, 

FM Coil Driver 

The FM Coil Driver sums the sweep ramp from the FM span driver and the extra fine tune 
DAC current for the FM tuning coil (FM + ) of the First Lxical Oscillator (YIG) A6. The 
major active component is U30. 

Tuning data is loaded into the octra fine tune DAC and converted to an analog current when 
the processor places the date on lOBO-IOBl 1 and asserts write strobe WXF to the bus 
receivers. + 15 VR reference level for the extra fine tune DAC output is provided by U17. 
This is applied, along with the sweep ran^> from the Binary Span DAC, to FM coil ^ver 
U30. 

Binary Span DAC 

The binary span DAC takes the sweep ramp input (VREF) and divides it in decade steps as 
necessary for the main coil driver and the coil driver. It consists of the following active 
components: 

• Bus receivers U4 and U5 

• Binary span DAC U13 

• Reference amplifier U18 

• Multiplexers U31A and U32B 

• Main span and FM span drivers U23 and U22 
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Tuning data is loaded into the DAC and converted to an analog voltage when the processor 
places the data on lOBO-IOBll and asserts write strobe WSP to the bus receivers. Output 
drive is provided by U18. Resistors R5 and R6 divide the voltt^e by 10 and 100, respectively, 
for spans from 1.7 GHz, 170 MHz, 17 MHz, 1.7 Mt^ and 170 klfe. The decade values are 
applied to the multiplexers and are selected according to the FMSO and FMSl control lines, 
which are determined by IOB12 and IOB13 firom the processor. The span selected 
determines the appropriate span driver used: main or FM coil driver. 

Third Converter LO Reference 



The Third Converter RTF CAL circuit (Figure 5-10, sheet 3) generates a reference voltage 
(REF_CAL) that is used to control gain in Third Converter A9. It consiste of the following 
active'components: 

• Bus receiver U105 

• Reference DAC U106 

Calibration reference data is loaded into the DAC and converted to an analog voltage when 
the processor places the data on lOBO through IOB7 and asserts write strobe LGAIN to the 
bus receiver (note that it is loaded along with the gain/bandwidth control byte). The resulting 
REF_CAL voltage from U106 is passed to the local oscillator in the Third Converter 
Assembly. 

Test Point Mux/Procrasor Control Buffer 



This circuitry provides multiplexed processor access to DACs. These test point outputs can 
be viewed through softkey diagnostics under the Sweep/BW key menus. It consists of the 
following active components: 

• Multiplexers U31B, U32A, and U33 

• Driver U26 



• Demultiplexer U1 

The DAC, sweep, and control signals are availabie from the ANAJTEST output of U26 when 
the ATPO through ATP2 lines to multiplexer U33 are set. The ANAJTEST signal is passed to 
the Processor Assembly and is displayed when frrmware diagnostics under the { 

menu are executed. 






Demultiplexer U1 generates the data load strobes for the bus receivers from states on the 
I/O address and control lines received from the processor. 

Troubleshooting Hints 

If a problem occurs only when spans greater than 17 MHz are selected, the fault probably lies 
in the circuitry associated with the main coil driver. If a problem occurs only when spans less 
than or equal to 17 MHz are selected, the fault probably lies in the circuitry associated with 
the FM coil driver. If the problem occurs when any span is selected, suspect the binary span 
DAC, associated bus receivers U4 and U5, or multiplexers U31A and U32B. In this case, also 
check the sweep circuitry for presence of the indicated ramp waveform. 
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Note that both the main coil driver and FM coil driver circuitry can be susceptible to 
excessive noise. If you suspect a frequency stability or residual FM problem, use an 
oscilloscope to verify the noise level at FET switch U37D pin 15. It should be less than 
2.5 mV. If this and other coil driver checks are OK, suspect a problem in the First LO 
Oscillator. 

If you suspect RF attenuator control, the problem is most likely in bus receiver U8, or line 
drivers in U 110. If these are OK but the controls still are incorrect, suspect the Attenuator 
Assembly. However, if the coarse tune DAC operation is wrong, test with softkey [COARSE 
TUNE DAC] under the front panel key. 

These softkey tests are documented later in this section. If a main coil filter problem is also 
present, suspect a bus driver/receiver problem on I/O bus lines IOB12 through IOB-14. 

If you suspect a tuning problem, note that the coarse, fine, and extra fine DACs fimction as a 
28-bit equivalent DAC, with 3% no min al resoultion. Consider the amount of t uning error 
present to find the probable fault location. 

Diagnostics Routines 

The analyzer firmware has built-in diagnostics routines that allow front panel trouble- 
shooting. The Analog Interface Assembly has several test points multiplexed to the 68000 
microprocessor. The firmware routines Aat allow access to these test points on the Analog 
Interface board are accessed using the front panel [SwEep bW| key. 

To access the firmware routines, press these keys: 

[SWEEP 6WI 
[DETECTOR] 

[ANALYZER TEST] 

A menu appears with these choices: 

. ,) [MAIN COIL DR] 

JE=M COIL DRIVE] 

'bi t IFM SPAN] 

[BINARY SPAN] 

[MORE] 

Press [MORE] to access the second set of choices. All of these are test points on the Analog 
Interface Assembly. 

[SWEEP RAMP] 

[SWEEP TIME DAC] 

[COARSE TUNE DAC] 

[FINE TINE DAC] 

[X FINE TUNE DAC] 

The following pages show typical screen displays for each of these routines. 
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[MAIN COIL DR] Routine 



¥ 



nep .0 (jan) attem la ua 




1 - 

a. Low Frequency. 
Output of A7Q1 
is linear. 






a 




b. High Frequency. 
Output of A7Q1 
is in saturation. 



Emitter of A7Q1, signal MC_DVR, in main coil driver, block D of Figure 5-10 
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[MAIN COIL DR] Routine (continued) 






nEF .fl OBn ATTEN 10 dB 




3 

c. Nominal out- 
put of A7Q1 
after running 
[CAL FREQ] & 
[CAL AMPTDJ 
routines. 



Emitter of A7Q1, signal MC_DVR, in main coil driver, block D of Figure 5-1 (continued) 



[FM COIL DRIVE] Routine 



Assembly Descriptions 






BH® .0 dBn ATTEN 10 d0 




At -17 MHz, 
just before drive 
switches to main 
coil drive. 



REF .0 dem 



ATTEN 10 dB 



LOB 

10 

dB/ 



FC 

COfWI 











































SPAN 

0.35 


4 kHz 























































































































CENTEB 7S0.0 HNz 
RES BM 1 kHz 



VBW 1 kHz 



SPAN a.SSA kHz 
SWP 300 mec 



b. For lowe r freo- / 
uencies, '^rtve is * 
essentially zero 
volts with no 
noticeable change 
on CRT down to 
l~kHz span. 



Output of A7U30, signal FM_DVR, in FM coil driver, block J of Figure 5-10 
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[MAIN SPAN] Routine 



¥ 



ref .a dSm ATTEN IB ilB 





a. At maximum span, 
press {MAIN SPAN] 

[SPAN] 

turn RPG to 
maximum. Active 
area of CRT 
should display 
“SPAN 1700 MHz." 



¥ 

REF .a dBm 



ATTEN 10 dB 



1.00 

10 

dB/ 



HA Si 
FC 

CORR 











































SPAN 

iOSv 


4“ kHz 


















'm 





































































































CENTER 790.0 MHz 
RES aw 1 kHz 



VBW 1 KHz 



SPAN 103.4 kHz 
SWP 310 niBac 



a 

b. At -HO^kHz 

fOO spaO 



Odiput of A7U23, signal MC_SPAN, Block E cf Figure 5-10 
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[MAIN SPAN] Routine (continued) 



Assembly Descriptions 



3 



REF .0 dBHt ATTCN 10 dB 




c. At 1117 



Output of A7U23, signal MCJSPAN, block E. of Figure 5~10 (continued) 




Assembly Descriptions 
[FM SPAN] Routine 




CENTEFI 7S0.0 MHz 

RES BM 100 kHz 



SPAN 16.91 MHz 
VBW 30 kHz SWP SB msac 



a. M 16.7 MHz, just 
before switching to 
main coil span. 




CENTER 7SB.0 MHZ SPAN 1.000 kHz 

RES BH 1 kHz VBW 1 kHz SMP 300 ns«C 



Output of A7U22, signal FMJSPAN, block G of Figure 5-10 

From 1 kHz to 17 MHz the output should be continuously variable. At frequencies 

greater than 17 MHz, the output of A7U22 goes to zero (displayed as flat line at 

center of CRT) emd the drive switches to A7U23, the main span driver. ) 
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[X FINE TUNE DAC] Routine 



REF .0 dSm 



ATTEN 10 da 



a. 



LOG 

10 

d6/ 



MA Sf 
FC 

CORR 











































CENT 

^0, 


m 

1 MHz 























































































































CENTER 790,0 MHz 

RES 0W 100 kHz 



VBW 30 kHz 



SPAN 16,81 mz 

swp 20 ns«c 






\ 

After j«vssutg 

[DETECTOR] 

[ANALYZER TEST] 

[MORE] 

then pressing 

[X FINE TUNE DAC] 

and 






Turn the RPG to vary 
DAC output (A7U17 
output). 



4r 



HSF .0 dBm ATTEN 10 dB 



LOG 

10 

da/ 

KA SB 
FC 

CORR 










































CENT 

-Sal 


ER 

» MH 


c 





















































































































CENTER -3. 195 MHz SPAM 16. B± MHz 

RES BW 100 kHz VBH 30 kHz SWP S0 mamc 



At mmimum frequency 
(-0V). RPG turned CCW 



Output ofA7U17, SIGNAL XFTUNE, Block F in Figure 5-10 
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EX FINE TUNE DAC] Routine (continued) 



AEP 



LOS 

10 

dB/ 



ATTEN 10 dB 



MA € 
FC 











































CENT 

1847 


£R 











































































































































At maximum 
frequency (~10V) 

CmJ 



CEMTER 1847 HHz 

RES BW 100 kHz 



SPAN 16,81 MHz 
VBW 30 kHz SMP 20 tammc 




Output of A7U1 7, signal XFTUNE, block F in Figure 5~10 (continued) 



) 



> 
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[BINARY SPAN] Routine 



Assembly Description's 






F£P .0 dSm ATTEN 10 dB 




a. At minimum span of 
1700 MHz. Rotate RPG 
CCiVaf ter pressing 
ISP AW! to show change in 
output. 



THE UNE ROTATES 
THROUGH THE DAC 
swrrcHPO^^^■s 
(4TIMES)ASTHE 
ANALYZER IS TUNED 
DOWN IN SPAN. 
■mE SWITCH POINTS 
ABE 17 MH*. 1.7 MHz, 
M^lTDkHZ. 






4 ^ 



REF .0 dBm ATTEN 10 dS 




■ 

b. Bmaiy span DAC rotating 
throu^ first switch points. 
Line rotates as shown as 
RPG is rotated. 



Output ofA7U18, signed BINJSPAN, Block F of Figure 5-10 
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[BINARY SPAN] Routine (continued) 







REF .0 dBn ATTEN 10 dB 




CENTER 1700 MHI SPAN 16,75 MHz 

RES BH 100 kHz VBH 30 kHz SWP E0 maac 



c. Binary span DAC mating 
thmu^ remaning switch 
points, Une rotates as 
RPG is rotated. 



\ 



I 



Output of A7U18, signal BIN_SPAN, Block F of Figure 5-10 



The binary span DAC is divided into five decade ranges. The processor controls multiplexers 
U31A and U32B. The multiplexers switch the output of A7U18 across resistors R5, R6 , and 
R7 to set up these ranges: 

FM Coil Spans Main Coil Spans > 17 MHS 

IkHztolTOkHz ITMHzto 170 MHz 

170 kHz to 1.7 MHz 170 MHz to 1700 MHz 

1.7 MHz to 17 MHz 

The analyzer also has a zero span where the YIG oscillator is not swept, and the analyzer can 
be manually tuned to any frequen(y in the 10 kHz to 15(K) MHz range by turning the RPG. 
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Assembly Descriptions 










9Br .0 dBm ATTEN 10 dB 




Output is shown after 
running [CAL FREQ] 
and [CAL AMPTD] 
routines and resetting 
the analyzer. Ramp 
goes from ~10V to 
+10V. 



Output of A7U20, signal SWP_RMP, block I of Figure 5-10 
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[FINE TUNE DAC] Routine 






REF .0 dBn 



ATTEN 10 dB 



LOB 

10 

da/ 



SA MB| 
FC 

CORR 











































CB4T 

7B0. 


1 HHz 























































































































a. After presetting the 
analyzer and 
pressing [FINE 
TUNE DAC] and 

[ FREQUENCY] 



CENTER 7S0.0 MH2 
RES BW a HHz 



SPAN 1900 MHz 

VaW 1 HHz SWP 100 sac 



REF .0 dBa 



ATTEN 10 dB 



LOB 

10 

dB/ 



SA WB| 
FC 

















N 


























CENT 

1041 


MKZ 














































































































































b. At 1041 MHz. 
Notice when 
turning the RPG, 
the output jumps 
from higher to 
lower levels at 
each end of DAC 
range. This is due 
to overlap of 4 
bits of each of 
the 12~bit DACs 
(A7U1S and 
A7U16) to 
A7U12, the extra 
fine tune DAC. 



CENTER 1041 MHz 

RES BH 3 MHz 



SPAN 1S00 MHZ 

VBM 1 MHz SHP 100 SK 



Output of A7U25, signal FTUNB, block A of Figure 5-10 



5-38 




Assembly Descriptions 



[FINE TUNE DAC] Soutine (continued) 



¥ 

REF .0 dBA ATTEN 10 4B 



LO0 

10 

itB/ 



SA WBj 

FD 

CORR 

















M 


























I^NT 


L MHz 











































































































































J 

c. At 254.1 MHz. 
The output Jumps 
level at this end 
of range as shown 
by B. 



ca^ren 2S4.i mhx 
RES BU 3 HHZ 



SPAN 1S0B Wz ' 
VBM 1 MHz SMP IBB a*e 



/ 



Output of A7U25, signal FTUNE, block A of Figure 5-10 (continued) 



i 
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[COABSE TUIsfE DAC] Routine (continued) 



Assembly Descriptions 




HEP ,0 dan ATTEN tfl dS 



uw 

10 

dB/ 

SA wa 

FC 

COHR 










































CENT 

-IBS 


ER 

.a MH 


E 





















































































































c. At minimum 

frequency (-0V), 
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Output of A7U21, signal CTUNE, block A of Figure 5-10 (continued) 
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Assembly Descriptions 



Third Converter Assernbly A9 

The Tbird Converter Assembly contains the third mixer/filter, the Third Ix)cai Oscil- 
lator buffer amplitier, a buffer amplifier, and a CAX- amplifier (figure 5-11). The 
double-balmiced third mixer produces stun and difference images, as do other mix- 
e^, but rejects input and liD frequencies. This' simplifies the subsequent filtering. 
Ibe third LO, fixed at 299.9 MHz, when mixed with 321.3-MHz second IF, pro- 
duces a difference frequency of 21.4 MHz, the final DP .signal. The final IF signal 
passes through a matohing filter to the buffer amplifier. The CAL amplifier provides 
reference level and frequency response compensation. The calibrated gain of the IF 
amplifier is set up by the REF_CAL current received from the Analog Interface As- 
sembly. 



A9 THIRd'cONVERTER 




Figure 5-11. Third Converter Block Diagram 

Detailed Description 

The 321.3-MHz second IF signal from AlO is mixed with the 299.9-MHz signal 
from the Third Local Oscillator in balanced mixer A9U3. The output from the mix- 
er is die difference frequency, 21.4 MHz, which is applied to the matching filter. 
The matching filter is a 21.^MHz bandpass filter that also acts as an inter-stage 
impedance matching device. 




Assembly Descriptions 



The signal is amplified by the 21.4-MHz buffer and CAL amplifiers and coupled to 
the First Bandwidth Filter Assembly. The RH^_CAL signal from A7 DAC U106 is 
controlled by the processor to compensate for frequency response flatness and 1-dB 
gain steps for reference level control, nie 21.4-MHz third IF output signal is cou- 
pled to the input of the First Bandwidth Filter. The 299.9-MHz oscillator also pro- 
vides the front panel CAL OUTPUT 299.9-MHz -20 dBm signal. It is sometimes 
necessary to select a different value for R9 to provide the -20 dBm CAL OUTPUT 
level while maintaining the proper input level to the balanced mixer. 



Third Local Oscillator (A) 

The Third Local Oscillator is a mcxiified Colpitts circuit with a 299.9-MHz si^aee 
acoustic wave resonator (SAWR) A9Y1 in die positive feedback padi to provide in- 
creased freqiwncy stability. Inductor A9I^, connected in parallel with the SA^^, 
tunes out the SAWR shunt capacitance. 

The oscillator-tuned circuit consists of capacitors A9C2, C3, and inductors LI and 
L2. This tuned circuit ensures diat the oscillator oscillates only on the proper over- 
tone of the SAWR. Although A9L1 is called the LO FREQ adjustment, it is used, to 
adjust for maximum local oscillator output power and has only a slight effect on the 
output frequency. 

Inductor A9L3 provides a dc path for the base bias of buffer ampliBer A9Q2. Di- 
odes A9CR1 and CR2 provide temperature compensation for the 299.9-MHz oscilla- 
tor and indirectly stabilize the CAL OUTPUT level. Power output from the oscillator 
through L2 transforms the output to approximately 50 ohms at a level of 0 dBm. 

The output level of the circuit is controlled by CALIBRATOR LEVEL adjustment 
A9R4, which sets the emitter current of A9Q1, and allows adjustment for a 
-20 d^n, 299.9-MHz front-panel CAL OUTPUT level. It is sometimes necess£U 7 to 
select a different value for A9R3 to provide Ihe proper Third Local Oscillator output 
level. 

Buffer ampUBer A9Q2 provides isolation for the 299.9-MHz oscillator and provides 
about 10 dB of power gain to the L port of balanced mixer U3. The buffer amplifi- 
er also provides the proper output level to the front-panel CAL OUTPUT by select- 
ing A9R9 for a given bdanced mixer input. 



Balanced Mixer CThird Mixer) (B) 

The Third Local Oscillator 299.9-MHz input to the L port of the balanced mixer is 
approximately +10 dBm. The level of the 32 1.3-j-jJjfi^ second IF signal inputs to the 
R port of the mixer is approximately -12 dBm The third mixer output is the 

21.4-MHz difference frequency, produced by heterodyning the 321.3-MHz IF and 
the 299.9-MHz LO. The third mixer has a conversion loss of about 7 dB. 




Assembly Descriptions 



Matching Filter 

The output of the balanced mixer is applied to the matehing filter, which consists of 
A9L5, L6, L7, C7, C8, C9, CIO, Rll, R12, R13, and R14. The matching filter is a 
21.4-MHz bandpass filter that also serves as an impedance matching network. The 
circuit raises the low (-10 ohms) input impedance of the 21.4-MHz amplifier to 
match the higher (-50 ohms) output impedance of the balanced mixer. 

21.4-MHz Buffer Amplifier (C) 

The 21.4-MHz buffer amplifier consists of A9Q4 in a common-emitter configura- 
tion and A9Q3 for feedback and bias control. The output of the 21.4-MHz amplifier 
is passed to A9Q5 CAL amplifier. 



CAL AMP (D) 

The gain of A9Q5 CALAMP is controlled by DAC A7U106 to Gompciisam fui fic - 
qaoHcy respomt flaUu!,s^j -A9Q5 also provides the 1-dB reference-level gain 
changes. The REF_CAL line from the Analog Interface Assembly changes the resis- 
tance of diode A9CR3 connected across R22 (ac signal path only, not dc bias). The 
change in resistance of A9CR3 changes the gain as needed of A9Q5. 
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Second IF Assembly A1 0 

The Second IF Assembly contains an amplifier and bandpass niter for the second IF 
(see Figures 5-12 and 5-13), The amplifier provides about 12 dB of fixed gain to 
the incoming second IF signal. The amplifier output is passed through a 321,3-MHz 
bandpass filter, which rejects unwanted signals from the IF passbtind. The resulting 
signal is routed to the Third Converter Assembly. 




) 



Figure 5-12. Second IF Block Diagram 

Detailed Description 

The Second Assembly contains a bandpass amplifier that provides a gain of ap- 
proximately 16 dB at 321.3 MHz. It also contains a bandpass filter that provides 
further rejection of unwanted signals. The bandpass filter has a 3-dB loss, giving 
the Second IF Assembly a net gain of approximately 13 dB at 321.3 MHz. The 
321.3-MHz IF output signal is coupled to the Third Converter Assembly. This signal 
is the input to the R port of the balanced mixer on the Third Converter Assembly. 



) 
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Bandpass Amplifier (A) 

The bandpass amplifier consists of A10Q2 in a common-emitter configuration, and 
AlOQl connected to control the base drive and bias current of A10Q2. Capacitors 
A10C4, C5, C7, and CIO serve as decoupling for high frequencies. The gain of the 
bandpass amplifier is set by the high-frequency characteristics of A10Q2, R5, and 
the small eimount of inductance on the emitter connection of Q2. The emitter induc- 
tance is used to establish a 50-ohm input impedance and to help stabilize the cur- 
rent gain of A10Q2. Resistor A10R5 is the output load resistance of A10Q2 and es- 
tablishes an output impedance of about 500 ohms. 

Components A10L2, C8, C9 and the collector capacitance (Cc) of Q2 form the col- 
lector tank circuit (see Figure 5-14). This tank circuit determines the center fre- 
quency of the bandpass anqilifier and transforms the 500-ohm output impedance at 
^e collector of AlOQl down to 50 ohms. The ouq>ut of the bandpass amplifier goes 
from A10C9 through a 50-ohm microstrip transmission line etched on the printed 
circuit board to the bandpass filter. The bandpass amplifier has a gain of about 
16 dB from the base of A10Q2 to the 50-ohm output of A10C9. 

Bandpass Filter (B) 

The output of the bandpass amplifier passes through a 321.3-MHz bandpass filter. 
The bandpass filter is made up of A10L3, L4, L5, Cll, C12, C13, C14 and adjust- 
able piston-type capacitors AlOCl, C2, and C3. Capacitors AlOCll and C15 are 
used to transform the bandpass filter input and output impedance to SO ohms. Li- 
ductors A10L3, L4, and 1-5 are wound on a common coil form that provides mutual 
inductance coupling between filter sections. The bandpass filter has an insertion loss 
of approximately 3 dB and a 3-dB bandwidth of about 12 MHz. 
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Figure 5-14. Third Converter Assembly (A9), Schematic Diagrai 
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Assembly Descriptions 

First and Second Bandwidth RHers A1 1 and A1 3 

The Bandwidth Filter Assemblies are identical. Each assembly contains two synchro- 
nously tuned filter poles isolated by buffer amplifiers (see Figure 5-15). Unlike 
stagger-tuned poles, the filter poles have identical center frequencies. The 
bandwidth of all four filter poles is changed synchronously by the resolution 
bandwidth selected on the analyzer front panel using the [RES BW] soft key. The 
currents that control bandwiddi selection are received from the An^og Interface As- 
sembly A7. Because the variable bandwidth filters are much narrower than the fil- 
ters in the RF section, the selected resolution bandwidth value determines overall 
analyzer bandwiddi. LC filters provide bandwidths from 3 MHz to 100 kHz. Crystal 
filters provide the narrow (30 to 1 kHz) bandwidths. The bandwidth filters have a 
Gaussian bandpass characteristic. 




Figure 5-15. Bandwidth Filter Block Diagram 

Detailed Description 

The Bandwidth Filter Assemblies operate at 21.4 MHz with eight available 
bandwidths: 3 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10 kHz, 3 kHz, or 1 kHz. 
Four stages of filtering are used for all eight bandwidths; each assembly contains 
two stages. The bandwidths from 1 kHz to 30 kHz are obtained from synchronously 
tuned crystal filters; the remaining four bandwidths (IGO kHz to 3 MHz) use syn- 
chronously tuned LC tank circuits. 
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The four crystal-filter stages contain factory-selected matched crystals (AllYl, 
A11Y2, A13Y1, and A13Y2) that must be replaced as a set. If replacement of a 
bandwidth filter assembly is necessary, the new assembly is shipped with two crys- 
tals installed and two packaged separately to replace the crystals on the other as- 
sembly. In addition to the filter stages, each board contains a 10-dB Buffer Amplifi- 
er, a Unity Gain Buffer Amplifier, and an Output Buffer Amplifier. 



10-dB Input Buffer Amplifier (B) 

The 10-dB Input Buffer Amplifier is shown as a noninverting operational amplifier 
in Figure 5-16. Gain for the amplifier is expressed by the equation: 

gain * 1 + Rf/Rin 

The total resistance of R5, R6, and R7 forms the feedback path (Rf); R3 forms the 
input resistance (Rin). This ac model of the amplifier’s operations is true for all but 
the narrowest bandwidths, as illustrated later. 

Two current paths are used for dc bias in the input buffer amplifier: one for crystal 
filter poles, another for LC filter poles. When a crystal-filtered bandwidth of less 
than 30 kHz is selected, Q3 (block D) and Q1 are the sources for the current 
through Q2 (see Figure 5-17). The base voltage of Q2 is fixed by the divider R9 
and RIO, while the emitter is fixed by R8. The collector, therefore, becomes a con- 
stant-current sink for 20 mA of current supplied by Q1 and Q3. A decrease in the 
current supplied by Q3 results in increased current through Ql, keeping the current 
through Q2 constant. If an LC-filtered bandwidth is selected, BW5F (filtered 
bandwidth control line 5 in block C) supplies current via CRl and R13 (see Figure 
5-18); Q3 is effectively removed from ^e circuit. 




nS4^RE+R7 

5i 



BAIN IN dB -SB.75dB 



Figure 5-16. 10-dB Input Buffer Amplifier Gain Model 
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A different model is needed for crystal filtering modes (see Figure 5-19). Resistor 
R7 has been omitted to simplify the model. The emitter load of Q3 (R^) is the se- 
ries combination of the internal resistance of Y1 (Rg) and a resistance determined 
by the bandwidth selected (see First Xtal Pole description). The crystal’s series re- 
sistance at resonance (Rg) is constant at about 10 ohms. Li the 30-kHz bandwidth, 
R23* is in series with Rg. Since R23* is very large by comparison, it represents the 
total load on Q3 (Rt). 'N^en R23* is substituted into the gain equation for R^, a 
gain of 2.7 (8.6 dB) results. This is roughly equal to the gain without Q3 in the cir- 
cuit. In fact, the larger R( becomes, die closer the gain becomes. 

When the 1-kHz bandwidth is selected, CR4 is biased on and has a resistance of 
about 60 ohms. This resistance forms a voltage divider with Rg and results in signal 
amplitude loss across the crystal. Increased gain in the input buffer amplifier, 
caused by the load on Q3, compensates for these losses. The gain increase occurs 
when the reduction in the R^ turns Q3 on even harder, resulting in some of the 
feedback from R6 being shunted to ground through the collector of Q3. This reduc- 
tion in negative feedback increases the gain of the input buffer amplifier. By substi- 
tuting the 1-kHz bandwidth R^ (10 + 60 » 70 ohms) into the gain formula, a new 
gain of 4.0 (12 dB) is derived. 



First XTAL Pole (D) 

Crystal filtering is used for bandwidths of 1 kHz, 3 kHz, 10 kHz, and 30 kHz. Indi- 
vidual poles have a bandwidth about 2.3 times the selected bandwidth, and each fil- 
ter board assembly (two poles combined) has a bandwidth of about 1.5 times the 
selected bandwidth. For example, when the 1-kHz bandwidth is selected, each pole 
has a 3-dB bandwidth of about 2.3 kHz, and each assembly has a bandwidth of 
1.5 kHz. The signal from the input buffer amplifier is routed to Q3 and to compen- 
sation amplifier Q4. (The action of Q3 is discussed in the 10-dB hiput Buffer Am- 
plifier description.) From Q3, the signal is applied to the crystal (Yl) where it is 
filtered before going to the unity gain buffer amplifier. 

The crystal functions as a series-resonant filter tuned to 21.4 MHz. An equivalent 
circuit is shown in Figure 5-20. Parallel capacitance Cq is the result of terminal and 
case capacitances in the crystal; Rg is the effective resistance at resonance (about 
10 ohms). Both Cq and Rg are detrimental to the pole’s performance, so compensa- 
tion is used to nullify their effects. Because they are canceled, Cq and Rg are not 
shown in the simplified crystal pole schematic. 

P*in diode CR4 (see Figure 5-21) controls the filter’s bandwidth by functioning as a 
variable resistance at 21.4 MHz. The voltage applied to BW6F controls the current 
through CR4 and its resistance. An increase in current decreases the resistance and 
narrows the bandshape. 
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Figure 5-19. 10-dB Input Bitffer During Crystal Pole Operation 




Figure 5-20. Crystal Model 



+10VF 




Figure 5-21. First Crystal Pole, Simplified Schematic 
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The crystal presents a low impedance (Rg) to the signsil at resonance so that the sig- 
nal voltage is developed across CR4. As the signal frequency varies from the 
2.4-MHz center frequency the impedance of the crystal increases, making it part of 
a voltage divider widi CR4 and causing more signal voltage to be developed across 
the crystal. The frequencies where crystal impedance and PIN diode resistance be- 
come equal are the 3-dB points of the bandpass. Varying the FIN diode resistance, 
therefore, varies the bandwidth. 

The case capacitance of die crystal (Cq) would cause a second resonant point, or 
dip, in the bandpass if compensation were not used to nullify its effects. Compensa- 
tion is provided by Q4 as a current equal to and opposite in phase with the current 
flowing through Cq, as shown in Figure 5-22. Capacitor CIS (SYM) adjusts the 
phase of the compensating current. 

The sum of the input capacitances of the unity gain buffer, the trace capacitances, 
and the capacitance of die PIN diode causes the center frequency of the filter to be 
altered. Compensation is used to eliminate this effect. These capacitances are tuned 
out by including them in the parallel resonant circuit (at 21.4 MHz) formed with L7 
and fine tuned by C25 (CTR). Adjusting C25 tunes the circuit to present a high im- 
pedance at resonance. 

When LC filtering is selected, BW5F forward biases CR2, effectively grounding the 
emitter of Q3. During crystal filtering, CR2 is reverse biased. 




TO 

UNITY GAIN 
BUFFER AMP 



Figure 5~22. Compensation Amplifier 
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( 



First LC Pole (C) 

LC filtering is used for bandwidths of 100 kHz, 300 kHz, 1 MHz, and 3 MHz. The 
relationship of the individual pole’s bandwidth to the selected bandwidth is the same 
as that of the crystal poles: 2.3 times per pole and 1.5 times per assembly. The LC 
filter pole comprises a metallized inductor (L6) in parallel wi^ four capacitors: the 
series combination of C16* and C20*, C21 (temperature compensation), and C23 
(center adjust). This resonant circuit is driven dirough CR3, which functions as a 
variable resistor. Bandwidth conhrol line BW7F establishes the current through CR3 
and thereby controls the pole’s bandwidth. Feedback from the unily gain buffer re- 
plenishes losses in die resonant circuit. 

A simplified model of the LC Pole is shown in Figure 5-23. At resonance, a voltage 
divider is formed between CR3 and the resonant circuit. The 3-dB points of the 
bandpass occur when die PIN resistance and the impedance of the resonant circuit 
are equal. VsuTing the FIN resistance varies die filter’s 3-dB points. The higher the 
PIN resistance, the narrower die bandwidth. When the 100-kHz bandwidth is se- 
lected, CR3 is reverse biased and R19* sets the bandwidth; if one of the other 
bandwidths is selected die parallel combination of R19* and CR3 is utilized. The 
intrinsic capacitance of PIN diode CR3 affects die bandpass, if it is not compensated 
for. Adjustable capacitance C73 (LC DIP) and L5 are in parallel widi the PIN ca- 
pacitance and allow it to be tuned out of the circuit. 




Hgure 5~23. LC Pole Model 

A simplified schematic of the first LC pole is shown in Figure 5-24. The fundamen- 
tal frequency-determining components are L6 and the center-tapped capacitance 
C16* and C20*. Positive feedback is applied to the center-tap at 21.4 MHz to com- 
pensate for losses in the tank circuit. The feedback makes it important that C16* 
and C20* be the same value for proper pole operation. The feedback level is con- 
trolled by CR5, acting a a variable resistance. LC feedback control R26 establishes 
the current through CR5 and its resistance. 






5-69 




Assembly Descriptions 




Figure 5-24. First LC Pole, Simplified Schematic 

When an LC filtered bandwidth is selected, BW5F is at +15V; BW7F is at a voltage 
greater than or equal to +6.8V and supplies bandwidth-determining bias current to 
CR3. Supply line +VF BIAS is always at +6.8V. Control line BW5F reverse biases 
CR8 (block B), disabling the crystal pole, and forward biases CRl (block B) opening 
the dc bias path to Q2. During LC operation, CR6 is reverse biased, keeping C28 
out of the circuit. When a crystal filtered bandwidth is selected, BW5F forward bi- 
ases CR6 and allows C28 to ground the signal path. 

Unity Gain Buffer Amplifier (£) 

Operation of the Unity Gain Buffer Amplifier is similar to the 10-dB Input Buffer 
Amplifier, except that it has an FET input (Q5) and unity gain. The input signal 
path is activated by the BW5F line, which switches on CR9 during LC mode or CRS 
during crystal mode. 

When the crystal mode is selected, the current though the input FET (Q5) is deter- 
mined by Q6 and constant sink Q7, which sinks about 4 mA. During LC mode, cur- 
rent is supplied through R37 and CRIO from BW5F. The input FET current is a 
good indication of the stage’s operation and can be monitored by measuring the 
gate-to-source voltage. This voltage should fall between +0.2V and +1.5V. An in- 
crease in current decreases die voltage. 

Capacitor C68 and L19 form a feedback circuit that tunes Q7 to 21.4 MHz. Trim- 
mer Resistor R31 (XTL FEEDBACK) adjusts the feedback and controls the stage 
gain, as do R5 and R6 in block (B). 

Second XTAL Pole (G) 

The operation of the Second Xtal Pole is the same as the First Xtal Pole. 

Second LC Pole (F) 

Operation of the Second LC Pole is the same as the First LC Pole, except that R56* 
performs the same function as PIN diode CRS. 
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Output Buffer AmpliGer (H) 

The Output Buffer Amplifier is composed of a complementary pair of transistors. 
Transistor Q9 is a source follower with its output ciarrent boosted by QIO. The cur- 
rent through input FET Q9 is established by R53: 

’^beCQlO) 

^FET “ p 

^53 

which becomes: IpET * -7/196, or about 3 mA 

The total current through Q9 and QIO is set by R54. The input signal path is se- 
lected by either CR15 (during crystal mode) or CR16 (during LC mode). 



( 
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